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This document contains step-by-step tutorials on standard hydrologic methods used by the
District that are implemented in DDMSW. The tutorials were designed to encapsulate the
capabilities and features of DDMSW to build hydrologic models such as HEC-1 and the Rational
Method. The tutorial for the development of the HEC-1 model uses the CLARK UNIT HYDROGRAPH
and the tutorial for the RATIONAL METHOD model includes a storm drain example, which is used
for the STORMPRO BACKWATER MODELING tutorial.
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I. HYDROLOGY AND STORM DRAINAGE HYDRAULICS

1.1 HEC-1 MODELING USING CLARK UNIT HYDROGRAPH

1.1.1 Problem Statement

To estimate the 100-year design discharge using GIS data for sub basins, land use, soils
and time of concentration with the following given conditions:

o HEC-1 Model
o FCDMC Soils

X/
°e

FCDMC Land Use

NOAA14 Rainfall

MCDOT Roads (not applicable)
Clark Unit Hydrograph

R/ X/ R/
L XS X S X4

X/
°e

Green-Ampt Loss Method

R/
A X4

Single Storm

X/
°e

24-Hour Duration

R/
A X4

Tab Interval: 5 Minutes
Number of Ordinates: 2000
Output Level: 5

X/
°e

X/
X4

L)

1.1.2 Step-by-Step Procedures

Step 1: Establish a New Project and Default Set-up.

Step 2: Set Model Runs Path

Step 3: Prepare Maps

Step 4: Establish Rainfall Data from GIS

Step 5: Establish Sub-Basin, Land Use and Soils Data from GIS
Step 6: Review Established Sub-Basin, Land Use and Soils Data
Step 7: Establish Storage Facilities Data

Step 8: Establish Routing Data

Step 9: Develop Hydrology Network

Step 10: Run HEC-1 Model

Step 11: Review Model Results

Step 12: Backup Project
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(A) Step 1 - Establish a New Project and Defaults Set-Up

(a) Click the DDMSW icon on the Desktop or Program menu to launch the
DDMSW. Click OK to accept the software disclaimer as is shown in the

following figure.

Agreement

Drainage
Design
Management
System

This pregram has been written to aid in the management of drainage design. Itis provided as
a public service to aid in i 1tation of the i information data, and procedures,
presented in the Drainage Design Manuals. The user of this information releases, indemnifies
and holds free the Flood Control District of Maricopa County and KVL Consultants, Inc. from
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of
their reliance on and use of the DDMSW computer program and the data supplied with it. The
use of this program and the results developed are the responsibility of the user.

Many of the default values provided are generic and serve te guide users in their modeling.
Users must exercise judgement to evaluate and medify default values based on the specific
watershed. An approval for default table values for a specific watershed must be obtained
from the appropriate agency

Continuing signifies your acceptance of this disclaimer.

KVL Consultants, Inc. Cancel

After the DDMSW is launched, the SELECT PROJECT window is automatically
opened as is shown in the following figure.

Select Project
List l Details
Look for

Reference Date D Title -
EXAMPLE4 01/01/2010 |00004 Clark, Init and Uniform, Single, 6 Hour
KVLEXAMPLEA 01/01/2011 |00005 Example 1 HEC-1 tutorial project
SEDIMENTYIELDFCD 01/01/2012 |00009 River Mechanics Example - Sediment Yield
BANKPROTECTIONFCD 01/01/2012 |00010 River Mechanics Example - Bank Protection
BRIDGEPIERFCD 01/01/2012 (00011 River Mechanics Example - Bridge Pier =
RIPRAPSIZINGFCD 01/01/2012 (00012 River Mechanics Example - Riprap Sizing
KVLEXAMPLEG 01/01/2011 |00018 HEC-1 Tutorial - 3-Graph Unit Hydrograph
KVLEXAMPLEY 01/01/2011 |00019 Rational Method Tutorial
KVLEXAMPLES 01/01/2011 |00020 Street Drainage Examples
KVLEXAMPLE2 01/01/2011 |00021 Example 2 using Shape files and NOAA 14
KVLEXAMPLES 01/01/2011 |00023 HEC-1 Tutorial - Custom Storm Event
KVLEXAMPLE3 01/01/2011 (00024 Example 3 Rational Method tutorial project
KVLEXAMPLE10 01/10/2014 |00025 HEC-1 Tutorial - Import HEC-1 File
LAUNCHABLERIPRAP 01/01/2012 |00027 River Mechanics Example - Launchable RipRap
KVLEXAMPLE11 01/10/2014 |00029 FCDMC Hydraulics Manual Design Example 4.6 -
] 0 s
Modification Date | 01/01/2011 i) ‘ @mfo H Print H Delete || Add || oK

(b) Click the Add button on the SELECT PROJECT window to start a new project
(Or File =» New Project = Add).

(c) On the New Prosect OpTiONS form, select Hydrology and Hydraulics checkbox
and select the Standard radio button. Click OK to close the form.

(d) Type “KVLEXAMPLE5A” into the Reference textbox. This is the name of the
new project. The users can choose the name as long as it does not exist in
the DDMSW project list.

(e) Typeinto the Title textbox a brief descriptive title of this project. (Optional)
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(f) Type into the Location textbox the location of this project. (Optional)
(g) Type into the Agency textbox the agency or company name. (Optional)

(h) Type a detailed description of this project into the textbox on the bottom
left side of the window. (Optional)

(i) Inthe Project Defaults frame, keep all the default data settings.

(j) Under HEC-1 Defaults frame, change the default Storms from “Multiple” to
“Single” by clicking on the magnifying glass (Selector button).

(k) Under HEC-1 Defaults frame, change the default Duration from “6 Hour” to
“24 Hour” by clicking on the magnifying glass (Selector button). Also change
the Tab Interval (NMIN) from 5 to 2.

(I) Click the Save button to save the entered data.

(m) Click the OK button on the SeLect PRoJECT form to close the window. The
following figure shows what the window looks like.

Select Project
List Details
Project Reference Project Defaults
Project D 00053 Reference | (WINSINIENSET Model | HECH
Tille | HEC-1 Tutorial Soils | FCDMC
Location Maricopa County Land Use | FCDMC
Agency Flood Control District of Maricopa County Rainfall | NOAA14
Hydrology and Hydraulics Only [ custom Storm Event Roads | MCDOT
[Tl imported Hec-1 File
Return Periods to Model HEC-1 Defaults
1 2 3 4 5 5 Unit Hydrograph | Glark
2 E 5 E' 10 E' 25 E' 50 |Z| 100 |Z| Loss Method | Green-Ampt
Storms | Single
This project is setup to give a step-by-step instructions on how to use - Duration | 24 Hour
DDMEW to build a HEC-1 model. Tab Interval (NMIN) e
Mo. Ordinates (NCQ) 2000 =
i Cutput (10} =
Modification Date | 0511612017 | 5] [ @info || Prnt. ][ Detete |[ Add || ok |

Note: The Project ID“00053” in the above figure is the database record unique
read-only project identifier, which is automatically generated by the program
when a new project is created. When users create a new project in this tutorial,
the Project ID of the new project will not be the same as the Project ID shown
in the above figure.
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(B) Step 2 - Set Model Runs Path

When running the HEC-1 model in DDMSW, the names of the input and output files
are automatically established. The basic file format is XX-YYY where XX is the name of
the major basin and YYY is the return period. So for Major Basin 01 and Return Period
100-years, the file name would be 01-100. The input file uses *.dat as the file extension
and the output file uses *.out as the extension. Because the file names for all projects
are the same, it is necessary to establish unique folders for the model runs for each
project.

(a) From the menu bar of the main application window, click File =» Project
Paths to open the PROJECT PATHS form.

(b) Click the browse button l—l to the right of Model Runs Path textbox.

(c) Navigate to the “ModlIruns” folder and highlight “ModIruns” folder. Click
Make New Folder button on the BROWSE FOR FOLDER form and enter
“KvlExample5A” .

(d) After setting the project path, click the OK button to close the BROWSE FOR
FOLDER window.

1@ Project Paths EI@

Machine ID | LENOVO # KENMETH V. LEWIS
Agency | Flood Control District of Maricopa County
Project | HEC-1 Tutorial
Model Runs Path | CIWWPPSIFCOMCE30MSTIMODLRUNSKVLEXAMPLESAL

0

@ nfo OK

(e) Click Save and then click OK to close the PROJECT PATHS window.
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(C) Step 3 - Prepare ESRI Shape Files

This step is only for information purposes. There is no action required for the tutorial
user in this step. Several ESRI shape files must be prepared. They are, Rainfall, Sub-
Basin, LandUse, Soils and Tc. As part of the shape files, the table structures must
include specific fields. For the purposes of this tutorial, all these shape files have
already been prepared. This tutorial does not cover the creation of the shape files. For
tutorials on how to create ESRI shape files, please refer to “How To PREPARE ESRI SHAPE
FiLes FOR DDMSW” document that can be downloaded from the District website
(https://www.maricopa.gov/264/How-to-Prepare-ESRI-Shape-Files).

This section describes the general requirement for the required shape file tables.
Assigning file names to the shape files to be used are not critical. For the purpose of
this tutorial, however, map files are named based on the data they represent. It is
important, however, that field names, data types and formats inside the tables must
be fixed as described in the following sections.

(C.1) Rainfall

The Rainfall map (Rainfall.shp) will contain a single polygon and have a field named
RAINID, which is defined as Character 8 data type indicating a Text data field of 8
characters long. The Rainfall map can be created after the Sub-Basins map
(Subbasins.shp) has been prepared and is basically the combined polygon areas of the
modeled Sub-Basins.

File Edit View Bookmarks Insert Selection Tools Window Hel
DEdS& 3
ditor ™ © reate New Feature =1

= £ layers
oo I
a

DEFAULT

[ Attributes of Ram_n (P50
E D

FID

Disply [ Source | Selection eI
Drawing ~ R O~ A~ [

1713806.009 957587 931 Feet

[ - Hydrology and Storm Drainage Hydraulics [-5


https://www.maricopa.gov/264/How-to-Prepare-ESRI-Shape-Files

(C.2) Sub-Basins

The Sub-Basins map (Subbasins.shp) will contain one polygon for each Sub-Basin in the

project. The required fields include:

«* AREAID Character6
«» BASINID Character2
«* AREASF Numeric12.0

Enter unique Sub-Basin ID
Enter Major Basin ID

Data entered into this field will be overwritten
internally by DDMSW. This field contains the Sub-
Basin area in square feet. The data for this field is
calculated automatically when the Update button
is clicked on the UpDATE HYDROLOGY FROM GIS form
in DDMSW.

NID 7 MR g

Help
% | B2 Gl (5] (@) 0| pa o) @ 8 | L0 4PN SEC ZIP §TR GEG | %o

S A e w0 ec | @ @ .

010010

@ 9

010005

(C.3) Land Use

The Land Use map (Landuse.shp) will contain polygons for land use data. There can be

more than one polygon with the same land use ID. It is vitally necessary that the land

use coverage extends beyond the extent of all Sub-Basins. The required fields include:

«* LUCODE Character 15

*

LUCODE values should be consistent with the

values in the DDMSW land use defaults table.

[ - Hydrology and Storm Drainage Hydraulics
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‘wols Window Help
* 16579 M ABO= N R EN@eE A k O# 25 &
e =l [ =]
. =]
Anrihuhesnﬂandus; nﬂg
FID | Shape | LUCODE | BUFFER
¥ Polygon | 120
Polygon | 150
]
CIRE=ROE [

0) Anal 0~ Bru A D~ Er »~

718078.028 957424367 Feet

(C.4) Soils

The Soils map (Soils.shp) will contain polygons for soils data. A GIS map for soils data
can be obtained from the Flood Control District. There can be more than one polygon
with the same Soil ID. It is vitally necessary that the soils coverage extends beyond the
extent of all Sub-Basins. The required fields include:

% SOIL_LID Numeric15  SOIL_LID values should be consistent with the
values in the DDMSW soil defaults table.

ools Window Help

b |[1129% a0 Q@ IM@eEs B0 R0MA LS &
. | [ =]

FID | Shape | SOIL_LID | BUFFER

» 0] Polygon 64591 Y
1 Polygon 6453 | v
2 | Polygon 54593 Y
3 Y

Folygon 54590

Recards 14| 4| 1 v[m|  shows v

2Ooe 4]

) Anal “[fio -l B 7 g|Ar &~ £~ *~

721305.549 957081.757 Feet
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(C.5) Tc

The Time of Concentration map (TC.shp) will contain polylines for Tc data. There needs

to be one Tc polyline for each Sub-Basin in the project and each polyline must be

completely contained within its respective Sub Basin. The required fields include:

« AREAID Character6
% BASINID Character 2
% LENGTH Numeric12.0
% USGE Numeric 9.2

% DSGE Numeric 9.2

This is determined internally by DDMSW.
This is determined internally by DDMSW.
This is determined internally by DDMSW.
Enter the upstream ground elevation.

Enter the downstream ground elevation.

The data for AREAID, BASINID and LENGTH are populated automatically when the
Update button is clicked in the UPDATE HYDROLOGY FROM GIS form and any data

entered will be over-written.

[E=SrE—
ocols Window Help
£ |[1500 MRFCAroR- Nl v ROBER SRR B L Y Y &
e =l [ =l
=l
[ T Fip | shepe [ usce [ bsce | Lencn| Areain | sasmb | |
3
Record: 14 « To|n|  show:[Ar selected | |
202w . v
3) Anal S0 <] B 7 u A~ &~ v «~
7168319 95855452 Feet

(D) Step 4 - Establish Rainfall Data from GIS

(D.1) Rainfall Ids

In DDMSW, different major basins can have different rainfall data. If there is only one

major basin then the program will use the “DEFAULT” as rainfall.

(a)

From the menu bar of the main application window, click Hydrology =

Rainfall Ids as shown in the following figure and the RAINFALL IDS window

opens.

[ - Hydrology and Storm Drainage Hydraulics
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(b) Select the Source (can be “GIS” or “Manual”). Since a rainfall map has
been established, select “GIS”.

(c) Entering Description information is optional.
(d) After the data entry, click the Save button.

(e) Click the OK button to close the window.

b Rainfall Ids =R =R

Look for

D Source  Description &
Pl 1 3
Rainfall ID
Rainfall ID Source | GIS E
Description | Default NOAAT4 rainfall. -

| @info || Print. | Delete || Add || oK

(D.2) Rainfall

(@) From the menu bar of the main application window, click Hydrology =
Rainfall to open the NOAA 14RAINFALL ID: DEFAULT form.

b NOAA 14 Rainfall ID: DEFAULT =N =R ===
Rainfall Map
C:WPPSIFCDMC530\STIMAPSIKVLEXAMPLESAIRAINFALL. SHP
Required Map Fields

Average Rainfall Data for ID: DEFAULT
2yr 5yr 10yr  25yr  50%r  100yr

5 Min
10 Min
15 Min
30 Min
1 Hour
2 Hour
3 Hour
& Hour
12 Hour
24 Hour

Log | @inro || Prnt. ][ update |Rainfaiip] ok
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(b) Click on the button at the right side of the Rainfall Map textbox and
select the Rainfall map (Rainfall.shp) file established earlier. It may be
necessary to migrate to the folder that the shape file is in.

(c) After selecting the rainfall map, click the Save button.

(d) Click Update to create the NOAA14 rainfall data from the GIS map. An
UPDATE NOAA14 RAINFALL USING GIS dialog box similar to the figure
below will appear.

Update NOAA14 Rainfall using GIS 23

i N ) This will update all the rainfall return periods and durations
' for Rainfall ID: DEFAULT

The update will be based on the fellowing Shape file:
CAAPPS\FCDMCE300STMAPS\KVLEXAMPLESA\RAINFALL.SHP

Do you want to continue?

(e) Click the Yes to proceed.
(f)  After the update is completed, the NOAA 14 RAINFALL ID: DEFAULT

form will then have the updated data in the Average Rainfall Data for ID:
DEFAULT frame as shown below.

led NOAA 14 Rainfall ID: DEFAULT o |[=][==]
Rainfall Map
C\APPSIFCDMC530\ TWAPSKVLEXAMPLESARAINFALL SHP
Required Map Fields

Average Rainfall Data for ID: DEFAULT
240 240 10yt 29w 20w 100w
5Min | 0264 0357 0427 0521| 0593 | 0.666
10Min | 0402 0543 0650 0793 0903, 1.015
15Min | 0499 0673 0806 08983 1.119 | 1258
30Min | 0672 0907 1085 1324 1507 1694
1Hour | 0831 1122 1343 1639 1.865,| 2.096
2Hour | 0964 1281 1524 1854 2102 2360
3Hour | 1045 1365| 1618 1971 2252 2542
BHour | 1237 1577| 1848 2218 | 2505 6 2304
12Hour | 1414 1784 2075 2467 2768 3.080
24Hour | 1679) 2.174| 2569 3.121| 3559 4018

[ Log || @m0 |[ Pont. | Update ’|[Rainfanip) ok

(g) Click the OK button to close the window.
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(E) Step 5 - Establish Sub-Basin, Land Use and Soils Data
from GIS

The project’s Sub-Basin, land use and soils data can be populated in DDMSW from the
maps created earlier.

(@) From the menu bar of the main application window, click Maps =» Update
Hydrology to open the UPDATE HYDROLOGY FROM GIS window.

l‘é Update hydrology from GIS - MB: 01 E@
Name and Path of Maps for Hydrology
Sub Basins
Land Use
Soils
Tc
Required Map Fields
Update Options Major Basin Sub Basins Default
Sub i —
o Vaiorgasin 01 (]| | Time-re WTETNNNNNNNNN - |

Land Use
Soils
Tc

| @info |[CheckLog|| Update | oK |

(b) On the Update Options data frame, check the Land Use, Soils and Tc
checkboxes.

(c) Inthe Map File Key Field Name frame, enter “LUCODE” for Land Use Code.
(d) In the Sub Basins Default frame, select “Urban” from the drop-down list

items for the Time-Area.

(e) Click the button to the right of the Sub Basins textbox and select the
Sub-Basins map (Subbasins.shp). It may be necessary to migrate to the

appropriate folder.

(f) Click the button to the right of the Land Use textbox and select the
LandUse map (Landuse.shp).

(9) Click the =button to the right of the Soils textbox and select the Soils map
(Soils.shp).

(h) Click the = button to the right of the Tc and select the Tc map (TC.shp).
(i) Click Save.
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Before update, the UPDATE HYDROLOGY FROM GIS form should look like the
following figure.

b Update hydrology from GIS - MEB: 01 =n =
Name and Path of Maps for Hydrology
Sub Basins | C\APPS\FCDMCE30VSTIMAPS\KVLEXAMPLESAVSUBBASINGS . SHP
Land Use | C\APPSIFCDMCS30MSTIMAPSIKVLEXAMPLESAILANDUSE. SHP
Soils | C\APPS\FCDMCE30VSTIMAP S\KVLEXAMPLESAVSOILS.SHP
Tc | C\WWPPS\FCDMC530MSTIMAP SIKVLEXAMPLESATTC.SHP
Required Map Fields
Update Options Major Basin Sub Basins Default
Sub Basin : )
Major Basin | 01 Time-Area | Urban |Z|
Land Use
Soils
Tc

Map File Key Field Name
Land Use Code

[ @info |[checkLog| Update || ok |

(3) On the form, click Update. An UPDATE HYDROLOGY FROM GIS dialog box
will appear.

Update Hydrology from GIS

- 1 This will update the Major Basin data from GIS shape files as follows:

Sub Basin data will be updated.
Land Use data will be updated.
Soils data will be updated.

Te data will be updated.

Do you want to continue?

ves || Mo

(k) Click Yes to continue.

() Click the OK button to close the UPDATE HYDROLOGY FROM GIS window.
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(F) Step 6 - Review Established Sub-Basin, Land Use, and
Soils Data

The Sub-Basin, Land Use, Soils, and TC data have been developed from GIS. It is
necessary to review the data to make sure that all information is correct.

(F.1) Sub-Basins

(@) From the menu bar of the main application window, click Hydrology =
Sub Basins to open the SuB BASINS window. Click the Details tab to view
the data details for each sub basin.

The forms below show the data for Sub Basins “010005” and “010010”.

L Sub Basins - MB: 01 =8 EcR=
List Details
Sub Basin Rainfall Losses - Green-Ampt n
Value  Default Custom
Major Basin | 01 )
_ 1A(in) 0.25 0.25 0
Sub Basin | 010005
- DTHETA 0.29 029 [O
Sot| 102 )
PSIF (in) 275 275 [
Sub Basin Parameters - Clark KKSAT 1.339 1339 [l
Area (sq mi) 0.019 RTIMP (%) 43 43 [l
Length (mi)| 0292 XKSAT (Bare Ground) | 0.930
USGE (f) 1582.0 Avg Vegetation (%) 50.0 i
DSGE() | 1550.0 Adj

_ Return Period Parameters
Slope (f/mi)|  1301] 1301 2w 5w 10w 25w 50w 100w
Time-Area | Urban |Z| CustomTc  [] ] ] ] ] [

Te(hrs)| 0281 0263 0243 0220 0207 0196
Vel (fis)  1.51 162 175 1.93 205 217
Rihrs) 0322 0299 0274 0246 0229 0216

Value Default Custormn

Kb | 0033 0033 [

| @info || Resort || Print. || Delete || add || mB | Updae || oKk |
4 Sub Basins - MB: 01 % EI@
List Details
Sub Basin Rainfall Losses - Green-Ampt =
Value Default  Custom
Major Basin | 01
. 1A (i) 0.25 0.25 ]
Sub Basin | [010010
= DTHETA 0.28 0.28 O
Sort 20 1=
PSIF (in) 3.03 3.03 E
Sub Basin Parameters - Clark HKSAT 1.084 1.084 o
Area (sq mi) 0.036 RTIMP (%) 32 32 [l
Length (mi)|  0.230 XKSAT (Bare Ground) | 0.753
USGE (f) 1600.0 Avg Vegetation (%) 50.0

DSGE (ft i
& 1550.0 Adj Return Period Parameters

Slope (fmi)| 2174  216.0 2w 5w 10w 25w 50w 100w
Time-Area | Urban [=] CustomTc  [C] ] =] | ] ]

Tc(hrs) 0222 0203 0184 0166 0.156 0.148
Vel (fis)] 152 1.66 183 203 216 228
Rihrs) 0143 0129 0116 0.104 0097  0.091

Value Default Custom
Kb | 0031 0031| [J

[ @info || Resont [ Pont. || Deete || ada || wmB ][ update || ok
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(b) Click the OK button to close the Sus BASINS form.

(F.2) Land Use

(@) From the menu bar of the main application window, click Hydrology =
Land Use to open the LAND Use form. Click the Details tab to view the

land use data details for each record.

The forms below show the data details for Land Use Codes“150” and “180”
for Sub Basin“010005”.

b Land Use - MB: 01 =R E=R =
List Details

Land Use

Wajor Basin ID | 01 Area (sq mi) | [IENTEE
Sub Basin ID | 010005 Area (%) 153

Land Use Code | 150 Small Lot Residential - Single Family (4-6 du per acre)
Land Use Data
Value Default Custom
Initial Loss (IA) 0.25 025| [ 0

Percent Impemvious (RTIMP) 30 3| M@

Vegetation Cover 50.0 500 [

Moisture Deficit (DTHETA) | NORMAL NORMAL O

Resistance Coefiicient (Kb) | MIN MIN 1

[ @ifo || copy |[ Pont. |[ Delete || agd |[ wB ][ ok |
bk Land Use - MB: 01 =lfe =
List Details

Land Use

Major Basin ID | 01 Area (sq mi) | IR
Sub BasinID | 010005 Area (%) g47
Land Use Code | 180 High Density Residential - Multi Family (10-15 du per acre)

Land Use Data

Value Default  Custom
Initial Logs (IA) 0.25 025 [ 1
Percent Impenvious (RTIMP) 45 45 (&
Viegetation Cover 50.0 500| [
Moisture Deficit (DTHETA) | NORMAL MORMAL 1
Resistance Coefficient (Kb) | MIN MM (&
[ @info || copy | Pont. ][ Delete || add || we ][ ok

(b) Click the OK button to close the LAND USE form.
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(F.3) Soils

(@) From the menu bar of the main application window, click Hydrology =»
Soils to open the SoiLs form.

The form below shows the data details for Soil ID“64591” for Sub

H ", ”
Basin “010005”.
b Soils - MB: 01 =8 E=R =D
List Details
Sub Basi Soil Data
ub Basin Value Defaull Custom
hiajorBasin B 01 xksaT| 0030 0.930] [
Sub Basin 1D | 010005 Rock Outcrop (%) &l
Soil ID £459 g 100
Area (sq mi) | [IENEL
Area (%) 100.0

Soil Description
Book Number | G45 Map Unit | 91

Description | Momaoli-Carrizo complex

[ @info || copy || Pont. | Detete | add || wB [ ok |

Further, the forms below show the data details for Soil IDs “64590” and
“64591” for Sub Basin“010010”.

beds Soils - MB: 01 = | = |
List Details by
. Soil Data
Sub Basin Value Default Custom
Major Basin ID | 01 XKSAT| 0390 0390 [
Sub Basin ID | 010010 Rock Outcrop (%) =
Soil ID 64590 Effective (%) 100
Area (sq mi)
Area (%) 244

Soil Description
Book Mumber | 645 Map Unit | 90

Description  Momoli gravelly sandy loam 1 to 5 percent slopes

| @into || copy || Prnt. |[ Delete || add || mB | ok
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b Soils - MB: 01 =8 EcEF=T

List L\\) Details
Sub Basi Soil Data
ub Basin - Value  Default Custom
Major Basin ID | 01
3y Igl XKSAT| 0830 0930
Sub B |n]
ub Basin 010010 Iﬁl_ Rock Outerop (%)
Soil ID
o 84501 [, Effactive (%) 100
area (sq mi)
Area (%) 75.6
Soil Description
Book Mumber | §45 Map Unit | 91

Description | Momoli-Carrizo complex

[ @ino || copy |[ Pont. || Detete | g |[ w8 ][ ok

(b) Click the OK button to close the SoiLs form.

(G) Step 7 - Establish Storage Facilities Data
To enter Storage Facility data, do the following:

(@) From the menu bar of the main application window, click Hydrology =
HEC-1 =» Storage to open the HEC-1 STORAGE FACILITIES form.

(b) On the HEC-1 STORAGE FACILITIES form, click Add to add a record.

b HEC-1 Storage Facilities - MB: 01 EI@
List
Look for
D Comments -
4 | r )
Info || Resort Copy Print pelete | Add [ mB_ ][ crapn [ oK

(c) On the Details tab, select “SL, SS, ST” on the Discharge Options frame.
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(d)

Check the following checkboxes in the Discharge Options frame. Ignore the
Warning messages, if there are.

® Low-Level Outlet (SL)
e Spillway Characteristics (SS)
® Top of Dam Overflow (ST)

(e) For the Storage ID, enter “ST0010”.

(f) For the Low-Level Outlet (SL) data card, enter the following:
® (Centerline Elevation: 96.00
® Cross-Section Area: 4.00
e Discharge Coefficient: 0.70
® Orifice Equation Exponent: 0.50

(g) For the Spillway Characteristics (SS) data card, enter the following:
e Spillway Crest Elevation: 98.00
® Spillway Length: 20.00
® Discharge Coefficient: 3.00
® Weir Equation Exponent: 1.50

(h) For the Top of Dam Overflow (ST) data card, enter the following:
® Elevation Top of Dam: 100.00
® Length Top of Dam: 50.00
® Discharge Coefficient: 3.00
® Weir Equation Exponent: 1.50

(i) Click Save to save the data entered. After the data entries, the HEC-1
STORAGE FACILITIES form should look like the following figure.

List

Storage Facility

sL, a8, 8T (2]

Low-Level Qutlet (SL) |V

If the Discharge Options
are changed, it is
necessary to recreate

l HEC-1 Storage Facilities - MB: 01

Details l

Option Details

Spillway Characteristics (55)
Spillway Crest Elevation 9.0

Spillway (33) ¥ Spillway Length 20.00
Top of Dam Overflow (ST) [V Discharge Coefficient 3.00
Weir Equation Exponent 150

Top of Dam Overflow (ST)

the Draft HEC.1 Network Elevation Top of Dam 100.0
to add or remove Length Top of Dam 50.00
relevant data. Discharge Coefficient 3.00

Weir Equation Exponent 150

o The data is for Lesson #1 - from Hydrology and -
MBID | 01 |ﬁ| FovclevelUiHlel (S Storm Drainage Hydraulics Training Book
Centerline Elevation 96.0
Storage D
Cross-Section Area 4.00
Discharge Options Discharge Coefficient 070
Crifice Equation Exponent 0.50

E=% NoR ===

Storage/Elevation

[ @inio | Resont | copy || Puont

[ petete |[ ada

wB | crapn || ok
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(j) Click the Storage/Elevation tab to enter the rating data shown below:

i HEC-1 Storage Facilities - MB: 01 =n =R
List l Details Storage/Elevation/Discharge

Storage Facilities Rating Data

Storage Elevation Storage Elevation

(aci) (ft) (act) (ft)
1. | IR 95.0 1.
2 1.00 96.00 12
3. 200 97.00 13
4. 2.00 98.00 14.
5. 5.00 99.00 15.
6. 8.00 100.00 16.
1. 25.00 105.00 7.
8 18.
9. 19,
10. 20.
Storage ID || STO010 Use Surface Area

[ @0 || Resort || copy || Prnt. || Deete || add || mB || Graph | oK

(k) Click the Save button to save the entered data.

(I) Click the OK button to close the HEC-1 STORAGE FACILITIES form.

(H) Step 8 - Establish Routing Data
To enter Routing Data do the following:

(@) From the menu bar of the main application window, click Hydrology =

HEC-1 =» Routing to open theHEC-1 ROUTING DATA window.

(b) Click Add to add a record and enter the following data:

Route ID:

Type:

Shape:

Length (ft):

Slope (ft/ft):
Manning’s N:

Width (ft):

Side Slope (h:v):
Channel Loss checkbox:

[ - Hydrology and Storm Drainage Hydraulics

010010

Kinematic Wave

CHANNEL
800.00
0.0100

0.040
100.00
1.00
Uncheck
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i3 HEC-1 Routing Data - MB: 01 - A% =n AR ="
Look for Route
D Type i Major Basin ID | 04
= Route ID | iEGGETG]
Type | KINEMATIC WAVE
[7] Channel Loss
Kinematic Wave = oo

Shape | CHANNEL  [v|

Length (ft) 800.0
Slope (fuf) 0.0100
Manmg N 0.040
A Width (ft) 100.00
- Side Slope (hiv) 1.00

Prnt. | Delete Add MB oK

(c) Click the Save button to save the entered data.

(d) Click the OK button to close the HEC-1 ROUTING DATA form.
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(I) Step 9 - Develop Hydrology Network

To develop the Model Network, do the following steps:
(@) From the menu bar of the main application window, click Hydrology =
HEC-1 =» Network to open the HEC-1 MoODEL NETWORK form.

(b) On the HEC-1 MoDEL NETWORK window, click Add to add a record and
select “Basin” from the SELECT TYPE window.

(c) Click OK to close the SELECT TYPE window.

(d) Click the “Magnifying Glass” (or Selector) button to the right of ID textbox
and select Sub Basin ID“010005”

(e) Click OK to close the SELECT ID window.
(f) Click Save to save the entered data.

(g) Click the Basin button to add another Sub Basin and select “010010” from
the SELECT ID window.

(h) Click OK to close the SELECT ID window.
(i) Click the Combine button to combine the preceding two (2) Sub Basins.
(j) Click Storage to add a Storage Facility and select “ST0010” from the SELECT

ID window.
(k) Click OK to close the SELECT ID window.
(I) Click Route to add a Route and select “010010” from the SELECT ID window.
(m) Click OK to close the SELECT ID window.

(n) Click ReSort to provide more room for inclusive records if needed.

Before creating a draft model, the HEC-1 MoODEL NETWORK form should look like

the following figure.
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bali HEC-1 Model Network - MB: 01 =8 EEN

Look for [T | Exclude
Sort 1D Type Retrieve Combine Area - Modelenvork
ID MB| 01
10{010005 |Basin -

Sort 50

Type | Route
D 010010

KO Output 0 (= [C]Tape 21
Route Type | KINEMATIC WAVE

20{010010 |Basin
30{010010 |Combine
40|STO010 [Storage

ra

[ Basin ][ Divert ][ D ]
[ Combing ][ Retrieve ][ * ]
[ Route ][ Storage ][KM Cumment]

Hydrograph ||Special Code

[ @inro |[ReSor || copy || Prnt. | Detete | Add || MB |[cCreateDrar| oK

(0) Click Create Draft to create the draft HEC-1 model.

' N
Create HEC-1 Draft Model ——

This will create a draft network model am override the existing network
model (HEC-1 Data and input file)!

Generally, durnrmy data will be used to build appropriate records with
the following excepticns:

MNumber of Basin Areas to Combine (HC cards) will be saved.

Do you want to continue?

(e J[® ]

(p) Click Yes to continue and to close the CREATE HEC-1 DRAFT MODEL dialog
box.
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Draft HEC-1 Model Network Created — N -

b A draft HEC-1 Model Network has been created with assumed datal

Run the HEC-1 model without updating the data to make sure the
HEC-1 network is correct, then run the model and check "Update

HEC-1".
1 If the model does not run without updating the data, then thereis a
|| netwaork problem. I
| |
I If the model does not run after updating the data, then there is a data I
l praoblem! I

(q) Click OK to continue and to close the DRAFT HEC-1 MODEL NETWORK
CREATED dialog box.

Subsequent to closing of the DRAFT HEC-1 MODEL NETWORK CREATED dialog box,
the PROGRAMMER’S FILE EDITOR form opens showing the draft HEC-1 model.

Programmer's File Editar © -
' File Edit Options Template Execute Macro Window Help
¥ =
S 3 6 P I [N ERE]
\FCDMC\DDMSWS60\MODLRUNS\KVLEXAMPLESA\OL Dat =R ===
fin Flood Control District of Haricopa County F
D KULEXAMPLESA - Lesson#i1 - HEC-1 Modeling Using Clark Unit Hydrograph
I 100 Year
ID 24 Hour Storm
D uUnit Hydrograph: Clark
I Storm: Single
D 85/22/2018
*DIAGRAM
IT 2 L] 2008
10 1
IN 15
*
*
KKo18805 BASIN
BA 1.8
PB 4.8
PC 6.088 8.882 8. 885 a.pos a.811 8.814 a.e17 a.828 8.823 B8.826
PG 0.829 08.832 0.835 a.838 8.8 0844 0.048 08.852 a.856 8.0860
PC 0.064 0.068 8.872 8.876 a.080 0.885 0.6898 0.095 a.100 a.105
PG B.118 8.115 a.128 a.126 8.133 6.148 8.147 8.155 8.163 8.172
PC B8.181 8.191 8.283 a.218 B8.236 B8.257 8.283 B8.387 B.663 B.707
PC 8.735 8.758 B.776 a.7M 8.804 8.815 8.825 8.834 8.842 8.849
PG 8.856 0.863 0.869 8.875 8.881 0.887 0.893 0.898 8.903 8.908
PG 8.913 8.918 8.922 8.926 8.930 8.934 8.938 0.942 8.946 8.9508
PG 8.953 8.956 8.959 8.962 8.965 0.968 8.971 8.974 8.977 8.980
PC 9.982 8.986 a.989 8.992 8.99% 8.998 1.800
LG B8.15 8.25 4.58 8.58 58
uc 1.8 1.8
ua a 5 16 a0 65 F7 84 L] 94 97
ua 188
=
KKB18818 BASIN
BA 1.8
LG 8.1% 8.25 4.58 8.58 1]
uc 1.8 1.8
ua a H 16 20 65 7T 8y o0 4 97
ua 188
*
KK@18618 COMBINE
HG
=
KKSTBB18 STORAGE
Ko
RS 1 STOR
su a.a 16.8 100 10088 10008
SE 85.8 96.8 95.8 100.8 1685.8
55 95.8 58.88 3.18 1.58
SL 90.8 12.68 a.78 8.58
ST 1688.80 156.80 3.008 1.58
*
KK@1e618 ROUTE
RK 1088 08.885 8.825 TRAP 188 8
*
2z
b ’
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(r) Close the PROGRAMMER’S FILE EDITOR.

(s) Close the HEC-1 MobEeL NETWORK form by clicking the OK button.

(J) Step 10 - Run HEC-1 Model

To run the HEC-1 model, do the following steps:

(@) From the menu bar of the main application window, click Hydrology =»
HEC-1 =» Model to open the RuN HEC-1 MODEL form.

(J.1) Run the Draft Model

Initially, the model will be run with “dummy” data developed for the draft input file.
If the model runs without errors, then it can be assumed that the network has been

developed correctly.

(@) On the RUN HEC-1 MobDEL form, uncheck all return periods except for the

100 year.
b3 Run HEC-1 Model - MB: 01 o[ )
Return Period Options
3 Vaar Multiple Basins -
5 Year Major Basin | 04 lﬁl
10
”e Year Update HEC-1
ear | Delete Prior Results
50 Year Select Custom Folder
#1100 Year Update Conveyance Flows
| @mfn ||§n::hematin:|| Cutput || Storage || Results || Run Model || DK

(b) Uncheck Update HEC-1

(c) Check Delete Prior Results

(d) Uncheck Select Custom Folder

(e) Uncheck Update Conveyance Flows

(f) Click the Save button to save the entered data

(g) Click Run Model to run the draft model
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(h) Click Yes when the RuN HEC-1 MoDEL dialog box appears.

(J.2) Run the Model

If no errors were generated when running the Draft Model, then do the following
steps:

(a) Check all return periods
(b) Check Update HEC-1

(c) Click Save button to save the entered data

(d) Click Run Model to run the models

b Run HEC-1 Model - MB: 01 = ===
Return Period Options
[7]2 Year [ Multiple Basins
[¥] 5 Year Major Basin | 01
710 Year
25‘{ [¥] Update HEC-1
ear [¥] Delete Prior Results
(] 50 Year [ Select Custom Folder
[¥] 100 Year [T Update Conveyance Flows

| @mfn |[§chematic:” Cutput ” Storage ” Results ”RunMndel][ Ok

Fun HEC-1 Model X

This will run the HEC-1 model for the selected Major Basin(s) and
¥' Return Period(s).

If Update HEC-1 is checked, all parameters for the model will be
updated from the appropriate tables,

If Delete Prior Results is checked, all prior model results for all return
periods will be deleted for the modeled Major Basin.

If Select Custom Folder is checked, the model input and cutput files will
be placed in the selected folder rather than the default folder,

If Update Conveyance Flows is selected, the resultant discharges will be
placed in the appropriate Conveyance Facilities records.

Do you want to continue?

ves || Mo
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Run HEC-1 Model E3

'.6.' You are about to run & models!

Do you want to continue?

| Yes | [ Mo

(e) Click Yes to both messages to run the models.

(f) Click OK to close the RUN HEC-1 MoDEL form after the successful
execution of the HEC-1 models.

(K) Step 11 - Review Model Results

To view the HEC-1 model flow and volume results do the following:

(@) From the menu bar of the main application window, click Hydrology =
HEC-1 =» Flow Summary to open theHEC-1 FLOwW SUMMARY form.

{s% HEC-1 Flow Summary - FLOWS - MB: 01 = ===
Look for
D Sort Type Area 2Y¥r 5Yr 10 ¥r 25 Yt 50Yr 100 Yr -

010010 |20 Hydrograph 0.04 11 18 29 44 56 69
010010 |30 Combined 0.05 17 26 40 61 78 95
STO010 |40 Routed 0.05 6 11 17 22 26 30

010010 |50 Routed 0.05 6 1 17 22 26 20

4 [3

[ @0 || Export |[ pont. | view | wmB [ ok |

(b) To view model volume results, click the View button on the HEC-1 FLow
SUMMARY — FLOWS form. On the MODEL VIEw dialog box, click the
“Magnifying Glass” button to the right of View to open the SELECT VIEW
window. Select “Volumes (AF)” from the list.
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Madel View

View Option

View | Flows
=

Option | All

| @i | ok |

-

Select View

Fl

Model -

Flows
Yalumes (IN)

Attenuation/Velocity
Time to Peak (Hrs)

Dk ][ Cancel J

(c) Click OK to close the SELECT VIEW dialog box
(d) Click OK to close the MODEL VIEW dialog box

b HEC-1 Flow Summary - VOLUMES (AF) - ME:OL [, =n =R
Look for
D Sort Type Area 2Yr 5Yr 10¥r 25Yr 50 Yr 100Yr -
010010 |20 Hydrograph 0.04 1.03 141 183 2.41 287 3.35
010010 |30 Combined 0.05 176 236 301 393 487 543
ST0010 |40 Routed 0.05 075 134 1.99 291 365 441
010010 |50 Routed 0.05 076 134 1.99 291 365 442
Fl m 3
[ @info || Export ][ Pont.. | View [ mB ][ ok
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(e) After examining the tabulated results, click OK to close the HEC-1 FLow
SUMMARY- VOLUMES (AF) form.

(f) To view the Model Storage results, click Hydrology = HEC-1 =» Storage
Summary to open the HEC-1 STORAGE SUMMARY form.

(g) On the HEC-1 STORAGE SUMMARY form, click the Details tab to view the
storage volume and stage results.

l@ HEC-1 Storage Summary - ME: 01 [}\ |E|@1
n] -
I:I Storage ID | 3TOO10

Option | SL, 55, ST
Storms | Single
Top of Dam Overflow (ST)

Peak Storage, Stage and Discharge

Year ‘Volume Stage Q
E (ac-t) (ft) (cfs)
2 1.00 96.06 G
5 1.00 96.26 ah
10 2.00 96.55 17
25 2.00 97.00 22
50 2.00 9737 26
100 3.00 9773 30
| Pont.. || mB | ok |

(h) After examining the results, click OK to close the HEC-1 STORAGE SUMMARY
window.

(L) Step 12 - Backup Project
To create a backup file for the project, do the following:

(@) From the menu bar of the main application window, click File = Project
Management to open the PROJECT MANAGEMENT dialog box.

(b) On the PROJECT MANAGEMENT dialog box, select the Backup Project radio
button.
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Project Management @

Action i —
From Project | KVLEXAMPLESA =)

DiCopy Project
@ Backup Project
_ Import Project
I Clean Up Orphan Records

| @mfo H Backup H QK ‘

(c) Click the “Magnifying Glass” button to the right of From Project to open
the SELECT ID form.

SelectID

Look for

Reference D Title -
KVLEXAMPLEZ 00021 Example 2 using Shape files and NOAA 14
KVLEXAMPLES 00023 HEC-1 Tutorial - Custom Storm Event
KVLEXAMPLEZ 00024 Example 3 Rational Method tutorial project
KVLEXAMPLE1D 00025 HEC-1 Tutorial - Import HEC-1 File
LAUNCHABLERIPRAP 00027 River Mechanics Example - Launchable RipRap
KVLEXAMPLE11 00029 FCDMC Hydraulics Manual Design Example 4.6
KVLEXAMPLE12 00030 Street Drainage Example
LATEROSIONEXAMPLE 00031 Lateral Erosion Example L
EXAMPLE1 00046 Clark, Green Ampt, Single, 6 Hour 1
EXAMPLE2 00047 5-Graph, Green-Ampt, Single, 24 Hour
EXAMPLES 00048 5-Graph, Green-Ampt, Multiple, 6 Hour
PROJECTXSECTIONS 00050 River Mechanics Cross Sections
S52015001M0D 00052 Rancho Cabrillo Parcel H

Cancel

(d) Select “KVLEXAMPLESA” (if not selected already) and click the OK button to
close the SELECT ID form.

(e) Click Save on the PROJECT MANAGEMENT dialog box to save the data.
(f) Click the Backup button.

(g) Select a folder where the backup file will be saved (defaults to Backup sub
directory)
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" R
Directory for Backup ﬁ

Select Directory

. DDMSW5E31 -
, DDMSW549
. DDMSW553
. DDMSW555
. DDMSW55T
. DDMSW557a
, DDMSW559
4 | DDMSW3560
. Backup
J Data B

m

., Help
. Maps —
. Models
. Modlruns
. Reports
, Temp

. DDMSW560A

i > . DDMSW5E0P

. DDMSW5591 -
4 | [T | 3

[Make Mew Folder l [ OK ][ Cancel ]

L —

(h) Click OK. On the BAckuP PROJECT dialog box, click Yes to continue.

r | |'1

Backup Project . J

I.-"'_"‘-.I This will backup Project: KVLEXAMPLESA
Yy to: HAFCDMODDMSWSE0NBACKUPYKVLEXAMPLES Azip

If the backup zip file already exists, it will be overwritten!

Do you want to continue?

Ve || Mo

(i) After the backup files had been successfully created, click OK to close the
PROJECT MANAGEMENT dialog box.

(3) To check the backup files that were just created, navigate to the Backup
folder. Notice the two new zip files in the list as follows:
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(1) KVLEXAMPLESA.zip
(2) KVLEXAMPLES5AShapefFiles.zip

F=EEX
oM owsWss  Boep [ e 5|

Mew folder

Organize * Burn

4 || DDMSW560

. Backup

, Data
 Help

. Maps

; Models

. Modlruns

) Reports

s

|

=

Ll

i cbifirae

|1} KVLEXAMPLESA

|1} KVLEXAMPLESAShapeFiles

11/19/2018 2:21 PM
11/19/2018 2:21 PM

Compressed (zipp...
Compressed (zipp..

kvlexamplebshapefiles

|1 kvlexample

LiIJ kvlexamplebshapefiles

LiIJ kvlexample?
|1 kvlexampleTa

R7A7 2018 0:12 AN

1/22/2018 6:30 AM
1/22/2018 6:30 AM
5/29/2014 9:21 AM
6/14/2018 3:51 PM

Compressed (zipp...
Compressed (zipp...
Compressed (zipp...
Compressed (zipp...
Compressed (zipp...

. Temp |1 kvlexampleTashapefiles 6/14/2018 2:51 PM
|, DDMSWSB0A || i

) 45 items

Compressed (zipp...
|

Offline status: Online
Offline availability: Mot available

This concludes this tutorial.
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1.2 RATIONAL METHOD

1.2.1 Problem Statement

Estimate the 10-year design discharge for a storm drainage system using GIS data for Sub
Basins, Land Use and Time of Concentration (Tc) with the following given conditions:

X/
°

Rational Method Model
FCDMC Land Use
NOAA14 Rainfall
MCDOT Roads
Minimum Tc

X/ X/ 7 7
AR X SR X IR X S XS

R/

*

Maximum Tc

1.2.2 Step-by-Step Procedures

Step 1: Establish a New Project and Default Set-up.
Step 2: Prepare Maps

Step 3: Establish Rainfall Data from GIS

Step 4: Establish Sub Basin and Land Use Data from GIS
Step 5: Review Established Sub Basin and Land Use Data
Step 6: Establish Conveyance Facility Data

Step 7: Develop RATIONAL METHOD Network

Step 8: Run RATIONAL METHOD Model

Step 9: Review Model Results

Step 10: Backup Project
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(A) Step 1 - Establish a New Project and Defaults Set-Up

(a) Click the DDMSW icon on the Desktop or Program menu to launch the
DDMSW. Click OK to accept the software disclaimer as is shown in the
following figure.

Agreement

Drainage
Design
Management
System

This program has been written to aid in the management of drainage design. It is provided as
a public service to aid in implementation of the technical information data, and procedures,
presented in the Drainage Design Manuals. The user of this information releases, indemnifies
and holds free the Flood Control District of Maricopa County and KVL Consultants, Inc. from
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of
their reliance on and use of the DDMSW computer program and the data supplied with it. The
use of this program and the results developed are the responsibility of the user.

Many of the default values provided are generic and serve to guide users in their modeling.
Users must exercise judgement to evaluate and modify default values based on the specific
watershed. An approval for default table values for a specific watershed must be obtained
from the appropriate agency

Continuing signifies your acceptance of this disclaimer.

KVL Consultants, Inc. Cancel -

After the DDMSW is launched, the SELECT PROJECT window is automatically
opened as is shown in the following figure.

Select Project
List l Details
Look for
Reference D Title -
BANKPROTECTIONFCD 00010 River Mechanics Example - Bank Protection
BRIDGEPIERFCD 00011 River Mechanics Example - Bridge Pier
EXAMPLE1 00001 Clark, Green Ampt, Single, 6 Hour
EXAMPLE2 00002 S5-Graph, Green-Ampt, Single, 24 Hour
EXAMPLE3 00003 S-Graph, Green-Ampt, Multiple, 6 Hour
EXAMPLE4 00004 Clark, Init and Uniform, Single, 6 Hour
KVLEXAMPLE1 00005 Example 1 HEC-1 tutorial project
KVLEXAMPLE2 00006 Example 2 using Shape files and NOAA 14
KVLEXAMPLE3 00007 Example 3 Rational Method tutorial project =
KVLEXAMPLE4 00020 Import HEC-1 file and build data
KVLEXAMPLES 00021 HEC-1 Tutorial - Clark Unit Hydrograph
KVLEXAMPLEG 0o0z2 HEC-1 Tutorial - 8-Graph Unit Hydrograph
RIPRAPSIZINGFCD 00012 River Mechanics Example - Riprap Sizing
SEDIMENTYIELDFCD 00009 River Mechanics Example - Sediment Yield
< I v
[ @info || Print.. |[ Delete || Ada | ok |

(b) Click the Add button on the SELECT PROJECT window to start a new project
(Or File = New Project = Add).
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(c) On the NEw PROJECT OPTIONS dialog box, select Hydrology and Hydraulics
checkbox and select the Standard radio button. Click the OK button to close
the dialog box.

(d) On the SELECT PROJECT form, type “KVLEXAMPLE7A” into the Reference
textbox. This is the name of this newly created project. The users can
choose the name as long as it does not exist in the DDMSW database.

(e) Type into the Title textbox a brief descriptive title of this project. (Optional)
(f) Type into the Location textbox the location of this project. (Optional)
(g) Type into the Agency textbox the agency or company name. (Optional)

(h) Type a detailed description of this project into the textbox on the bottom
left side of the window. (Optional)

(i) Under Project Defaults frame, change the default Model from “HEC1” to
“Rational” by clicking on the magnifying glass.

(j) Click the Save button to save the entered data.

(k) Click the OK button on the SELECT PROJECT window to close it. The screen
shot below shows the completed form after data entries made.

Select Project
List % Details
Project Reference Project Defaults
Project ID | 00065 Reference | KVLEXAMPLETA Model | Rational
Title | Rational Method Tutorial
Location | Maricopa County Land Use | FCDMC
Agency | Flood Control District of Maricopa County Rainfall | MOAA14
Hydrology and Hydraulics Only Roads | MCDOT
Inlsts | MAG
Min/Max Tc (minutes)
Minimum Tc 10
Maximum Tc an
This project is set-up {o provide a step-by-step instruction on howtouse =
DDMSW using Rational Method.
Modification Date | 11/19/2018 | ] [ @mfo | Prnt. || Detete || add || ok

(I) Click OK button on the pop-up message box.

Note: The Project ID “00051” in the above figure is the unique read-only project
identifier in the project database, which is automatically generated by the
program when a new project is created. When users create the new project, the
Project ID generated will not be the same as the Project ID shown in the above

figure.
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(B) Step 2 - Prepare ESRI Shape Files

This step is only for information purposes. There is no action required for the tutorial
user in this step. Several ESRI shape files must be prepared. They are rainfall, sub
basin, land use and Tc. As part of the shape files, the table structures must include
specific fields. For the purposes of this tutorial, all these shape files have already been
prepared. This tutorial does not cover the creation of the shape files. For tutorials on
how to create ESRI shape files, please refer to “How To PREPARE ESRI SHAPE FILES FOR
DDMSW” document that can be downloaded from the District website
(https://www.maricopa.gov/264/How-to-Prepare-ESRI-Shape-Files).

This section describes the general requirement for the required shape file tables.
Assigning file names to the shape files to be used are not critical. For the purpose of
this tutorial, however, map files are named based on the data they represent. It is
important, however, that field names inside the tables must be fixed as provided in the
following sections.

(B.1) Rainfall

The Rainfall map (Rainfall.shp) will contain a single polygon with two attribute fields
namely, “RAINID” and “BASINID”. RAINID is a Character 8 data type, indicating a Text
or String data field that is 8 characters long. BASINID, on the other hand, is a Character
2 data type indicating a Text or String data field of 2 characters long. The Rainfall map
can be created after the Sub Basins map (Subbasins.shp) has been prepared and is the
combined polygon area of all the modeled Sub Basins.

I
QA kviExampleTA - ArcMap - ArcView EI@
Eile Edit View Bookmarks Insert Selection Tools Window Help
bEEE @ & [[r1s6m A E@ORR | qaxz0e L
= 5
[ £ Layers
= O Nodes
.
= O Pipes
=0 TC
= O Landuse
]
= Rainfall
a
= O SUBBASINS
O
DEFAULT Attributes of Rainfall =N ECR ==
FID | Shape *| RAINID BASINID
Y 0 N
Record:ﬂj 1 jﬂ ;how:j
Display - Selection am| 24 [ ’r
Drawing v & O~ A~ 0] Adal [0 ] B 71U A~ b~ #~v &~

699036.089 926694.583 Feet

[ - Hydrology and Storm Drainage Hydraulics [-34


https://www.maricopa.gov/264/How-to-Prepare-ESRI-Shape-Files

(B.2) Sub Basins

The Sub Basins map (Subbasins.shp) will contain one polygon for each Sub Basin in the

project. The required fields include:

s AREAID Character6
BASINID Character 2
% AREASF Numeric12.0

o
*
o

*

Enter unique SubBasin ID

Enter Major Basin ID

Data entered into this field will be
overwritten internally by DDMSW. This field
contains the Sub Basin area in square feet.
The data for this field is calculated
automatically when the Update button is
clicked in the UPDATE HYDROLOGY FROM GIS
form in DDMSW.

Tools Window Help

ML 1=k

| [ |

QAL PED I R OM DL &l

AREAID | BASINID | AREASF
»[_9] Polygon | 010110 |01 1094203
1 [Polygon [010205 |01 1322704
2 Polygen | 010105 | 01 1186333,

e Tl s {|

695008.922 926282721 Feet

(B.3) Land Use

The Land Use map (Landuse.shp) will contain polygons for Land Use data. There can

be more than one polygon with the same Land Use ID. It is vitally necessary that the

Land Use coverage extends beyond the extent of all Sub Basins. The only required

attribute field for the Land Use map is:

<* LUCODE Character 15 LUCODE values should be consistent with

the values in the DDMSW Land Use defaults
table.
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Fess 0 [ SDR N @A @ed B Dk OM LS &
e | [ | 100%

NS

Attributes of Landuse | S8 =l e

FID | Shape [ LUCODE
Polygon | 170
Polygan | 150
Polygon | 180
Polygon | 200
Polygan | 150

eI

e R I

o) Adal [0 -] B 1 u A~ D~ F~ &~

701662.286 925874177 Feet

(B.4) Tc

The Time of Concentration map (Tc.shp) will contain polylines for Tc data. There needs
to be one Tc polyline for each Sub Basin in the project and each polyline must be
completely contained within its respective Sub Basin. The required fields include:

X/
°

AREAID Character6 Thisis determined internally by DDMSW.
BASINID Character 2 This is determined internally by DDMSW.

X/
X4

L)

>

K/
*

LENGTH Numeric 12.0 The value of this attribute field is calculated
internally by DDMSW

)

s USGE Numeric 9.2 Enter the upstream ground elevation in feet.
s DSGE Numeric 9.2 Enter the downstream ground elevation in
feet.

The data for AREAID, BASINID and LENGTH are populated automatically when the
Update button is clicked in the UPDATE HYDROLOGY FROM GIS form. Any data manually
entered will be over-written.
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Tools Window Help

+ |[176588 1 £800 0 Qa0 eEs 0 kOB a7
]| T EEREIEEEEEEEEEE R

FID | Shape* | AREAID [ BASINID | LENGTH | USGE | DSGE

®|__o]Porvine  [o10110 [o01 1520 | 10015| 887
1|Polyine  [010205 |01 1818 | 989 | 9%
2[Polyine  [010105 |01 1537 | 996.5| 993

Record: 14] 4 T |n|  shows Al selected |ors |

Jam w4 [+]
6) Aral vHJvBIgA'&'ﬁv'v‘

| [638110.532 925960455 Feet /AH

(B.5) Layout

This map is for information only. It shows the layout of the Pipes (Pipes.shp) and Sub
Basins (Subbasins.shp). Use this map as a guide when establishing the model network
(which will be done later in this tutorial).

= o |

QX kvlExampleT - ArcMa
File Edit View Bookmarks Insert Selection Tools Window Help

DEES D@ |~ 0800 ([RAFIOPEIED R OH L
Editor =| b | # = Tosks [Create New Feature =] | Terget: [ j‘X@||J@D@|BD@‘EB1:

x -

= £F Layers
= & Nodes
L]
= & Pipes

=0 010205

= O Landuse
O
= O Rainfall

=] SUBBASINS

=] 2
o~
=
s
010110,y unp 010105
010110
Display Selection a2 [+
Qrawmg'k@|D'A'E‘@Mal vWDvBIQ‘A'&'i"'

698049.248 926521330 Feet /
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(C) Step 3 - Establish Rainfall Data from GIS

(C.1) Rainfall

(a) From the menu bar of the main application window, click Hydrology =
Rainfall as shown in the following figure to open the NOAA 14 RAINFALL

window.

l'@ Flood Control District of Maricopa County - KX

File Edit | Hydrology | Hydraulics Maps T4

Rainfall

Land Use
Land Use Defaults

Major Basins

Sub Basins
Rational Method *
Land Use Impacts k

(b) Ensure that the Data Source is set to “GIS”. If the Data Source is not yet

set to “GIS” then select “GIS” from the pull down menu

(c) Click on the button in the Rainfall Map textbox and select the Rainfall

(Rainfall.shp) established earlier. It may be necessary to migrate to the

folder where the shape file is in.

(d) After selecting the rainfall map (Rainfall.shp), click the Save button.

I NOAA 14 Rainfall -- Edit

Rainfall Map

HAFCDMC\DDMSWSB0WMAPSIKVLEXAMPLE7ARAINFALL SHP

s

Required Map Fields

Average Rainfall Data for Project
2yr Syr 10yr

5Min
10 Min
15 Min
30 Min
1 Hour
2 Hour
3 Hour
6 Hour
12 Hour
24 Hour

Source | GIS E

=8 Ho =~

Data Source

25y 50yr 100w

Update OK
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(e) Click Update to create the NOAA14 rainfall data from the GIS map. An
UprDATE NOAA14 RAINFALL USING GIS dialog box will appear as shown
below.

Update NOAA14 Rainfall using GIS;}T L"—J

"-.I This will update all the rainfall return pericds and durations
' for Rainfall ID: DEFAULT

The update will be based on the following Shape file:
HAFCOMC\DDMSWSE0NMAPSWKVLEXKAMPLET A\RAINFALL. SHP

Do you want to continue?

5

(f) Click Yes to proceed.

(g) When the update is finished, you will see the following results:

b NOAA 14 Rainfall (=N ==
Rainfall Map Data Source
HAFCODMC\DDMEWSE0MAP S\WKVLEXAMPLETA\RAINFALL.SHP Source | GIS E|
Required Map Fields

Average Rainfall Data for Project
2y Sur J0yr  25yr S0y 100yr
5Min| 0245 0331| 0398 0488| 0557 0629
10Min | 0372 0504 06068, 0743 0848 0957
15Min | 0462 0625 0751 0921 1051 1186
30Min | 0621 0842 1.011| 1240 1416 1597
1Hour | 0769 | 1.042)| 1252 1535 1.752| 1.976
2Hour | 0885 1182 1409 1719 1954 2200
AHour | 0966 1.265, 1.504 1837 2103 2379
BHour | 1.147 | 1469 1724 2073 2345 2630
12Hour | 1.276) 1.615] 1.881] 2239| 2513| 2797
24 Hour | 1519 1.967 | 2320 2813| 3202 38607

[ Lo | @it || Port. |[FUpdate ][ ok |

(h) Click the OK button to close the NOAA 14 RAINFALL window.

(D) Step 4 - Establish Sub Basin and Land Use Data from GIS

The project’s Sub Basin and Land Use data can be populated in DDMSW from the maps
created earlier.

(a) From the menu bar of the main application window, click Maps = Update
Hydrology as shown in the following figure to open the UPDATE HYDROLOGY FROM
GIS window.
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'sd Flood Control District of Maricopa County - KVLEXAMPLETA - Network
File Edit Hydrelogy Hydraulics Tools Admin  Submittals  Help

Update Hydrology

Post to GIS

(b) In the Update Options frame, check the Land Use and Tc check boxes.

(c) Inthe Map File Key Field Name frame, enter “LUCODE” for Land Use Code.

(d) Click the button to the right of the Sub Basins and select the SUBBASINS.shp

file. It may be necessary to migrate to the appropriate folder
(e) Click the = to the right of the Land Use and select the Landuse.shp file

(f) Click the button to the right of the Tc and select the TC.shp file

(g) Click Save. After saving the entries, the form should look like the figure below.

= Update hydrelogy frem GIS - MB: 01 E@
Name and Path of Maps for Hydrology
Sub Basins | HIFCDMC\DDMSWSE0MAPS\WVLEXAMPLETAVSUBBASING. SHP
Land Use | H\FCDMC\DDMSWSE0MAPSIKYLEXAMPLET ALANDUSE.SHP
Tc | HAFCDMC\DDMSWSE0MAPSIKYLEXAMPLETAITC.SHP
Required Map Fields
Update Options Major Basin

Sub Basin
[¥]Land Use
" Tc

Wajor Basin | 01

Map File Key Field Name
Land Use Code

[ @info |[check Log| Update || ok |

(h) Click Update. An UppATE HYDROLOGY FROM GIS dialog box will appear as shown

below.
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Update Hydrology from GIS

'0' This will update the Major Basin data from GIS shape files as follows:
" SubBasin data will be updated.
Land Use data will be updated.
Te data will be updated.

Do you want to continue?

ves || Mo

(i) Click Yes to continue.

(j) Click the OK button to close the UPDATE HYDROLOGY FROM GIS window.

(E) Step 5 - Review the Established Sub Basin and Land Use
Data

The Sub Basin and Land Use data has been developed from the GIS maps. It is
necessary to review the data to make sure everything looks sensical.

(E.1) Sub Basins

(a) From the menu bar of the main application window, click Hydrology = Sub
Basins to open the Sus BASINS form.

(b) Click on the Details tab to view the data results summary of the three sub
basins. The screen shot provided below shows the detailed data results
summary for Sub Basin “010105”.

besb Sub Basins - MB: 01 (== o ==
List Details
Sub Basin Sub Basin Hydrology Summary
Maior Basin [01 2 2w Svr 10w 25w 50y 100w
Sub Basin [§10105 Q(ds) 285 425 535 75.4 959 1160
Sart 102 CA(ac) 19.88 19.88 19.88 2178 2369 2478
Vol (ac-ty|  1.2780 1.6334 1.8889 24125 2.8921 3.3062
Sub Basin Parameters Custom Tc ] |} [} |} ] |}
Area (acres) 27.23 Te (min} 243 209 19.2 174 16.4 15.5
Length (ft) 1537 i (in/hry 1.44 214 2.69 3.48 4.05 468
USGE (ft) 996.5
DSGE ()|  993.0 T
Slope (fVmi) 12.0

value Default Custom

Kb 0.031 0031 [

[ @into | Resort || Prnt. || Delete || ada || mB [ update | ok

(c) Click the OK button to close the Sus BASINS window.
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(E.2) Land Use

(a) From the menu bar of the main application window, click Hydrology =

Land Use to open the LAND USE form.

(b) Click on the Details tab to view the data

b Land Use - MB: 01 =N = |
List Details
Land Use
Major Basin D | 01 IEI Area (acres) | IIIEEE
SubBasinID | 010105 |[,2) Area (%) 348
Land Use Code | 150 Izl Small Lot Residential - Single Family (4-6 du per acre)
Land Use Data
Value Default Custom
2YearC| 088 068 i
5-Year C 0.68 0.63
10-Year C 0.68 0.68
25-Year C 075 0.75
50-Year C 0.80 0.80
100-Year C 0.84 0.84
Resistance Coefficient (Kb) | MIN [l
[@info || copy |[ Prnt. | Deete | aod || mB | ok

(c) Click the OK button to close the LAND USE window.

(F) Step 6 - Establish Conveyance Facility Data

To enter Conveyance Facility data, which include the pipe network that conveys the
system flows, do the following steps:

(a) From the menu bar of the main application window, click Hydraulics =

Conveyance Facilities to open the CONVEYANCE FACILITIES window.

(b) Click the Add button to add a record and enter the following data:

Facility ID:
Line ID:

RP (yrs):
Model Road:
First Pipe:

Outfall:

D/S Pipe ID:

Enter “010105”

Enter“100”

Select “10” from the RP (yrs) drop down by clicking on
the magnifying glass.

Uncheck the Model Road checkbox in the Model
Options frame.

Uncheck the First Pipe checkbox in the Model Options
frame.

Check the Outfall checkbox in the Model Options
frame. This is the outfall for the Main Pipe.

Leave the D/S Pipe ID textbox blank.
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Invert U/S (ft):
Invert D/s (ft):
Section:

Length (ft):
® Manning’s n:

e Diameter (in):
® No. of Barrels:

Ground U/S (ft):
Ground D/S (ft):

Enter “993.00” in the Elevations frame
Enter “988.00” in the Elevations frame
Enter “988.00” in the Elevations frame
Enter “984.00” in the Elevations frame

Select “Pipe” from the pull down in the Section Type
frame

Enter “1323.00” in the Section Type frame

Select “Concrete Pipe for closed conduit” in the
Section Type frame by clicking on the magnifying glass.

Enter “54” in the Section Type frame
Enter “1”in the Section Type frame.

® No. of Manholes: Enter “1” in the Section Type frame.

(c) Click the Save button to save the entered data. The completed data form
for Facility ID “010105” should look like the following figure:

1'@ Conveyance Facilities - MB: 01 EI@
List Details
(] Section Type Calculations
MBID | 01 2] Section | Pipe (=] Capacity (cfs)
Facility ID | [{ELR0E, Length (ft) 1223.00 Slope (fUf)
Line ID 100 Manning'sn|  0.013 2] Velocity (fps)
Sort 2 [ Diameter (in) 54
Mo. of Barrels 1 :
Model Options
ROl 10 [2)[asre] No.ofManholes| 1 % Upstream
= Q HGL
Custom
Q{ds) (cfs) (ft)
Model Road 2%t
First Pipe Erall v 5Yr
DI Pipe ID =) v
Comments
Elevations r 2
Uis (/) DIS () 50¥r
Ground | 993.00 | 988.00 100 Yr
Invert  988.00 | 984.00 il
| @ino || Resort || Print. |[ Delete || Add ][ Graph || mB || Update || oK

(d) Click Add to add a new record and enter the following data:

® Facility ID:
e LinelD:
¢ Model Road:

® First Pipe:

e OQutfall:

Enter “010110”
Enter “100”

Check the Model Road check box in the Model
Options frame
Check the First Pipe check box in the Model
Options frame

Uncheck the Outfall checkbox in the Model
Options frame.
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Ground U/S (ft):
Ground D/S (ft):
Invert U/S (ft):
Invert D/S (ft):
Section:

Length (ft):
Manning'’s n:

Diameter (in):
No. of Barrels:
Road ID:

Enter “997.00” in the Elevations frame
Enter “993.00” in the Elevations frame
Enter “990.00” in the Elevations frame
Enter “988.00”in the Elevations frame

Select “Pipe” from the pull down in the Section
Type frame

Enter “1348.00” in the Section Type frame
Select “Concrete Pipe for closed conduit” in the
Section Type frame by clickihng on the
magnifying glass

Enter “48” in the Section Type frame

Enter “1”in the Section Type frame

Select “MC-RMAR” in the Section Type frame by

clicking on the magnifying glass

® No. of Manholes: Enter “1” in the Section Type frame

(e) Click the Save button to save the entered data. The completed data form
for Facility ID“010110” should look like the following figure:

i@ Conveyance Facilities - MB: 01 E@
List Details
1D Section Type Calculations
NEBID |01 =) Section | Pipe [=] Capacity (cfs)
Facility ID m Length (ft) 1345.00 Slope (ftft)
Line ID 100 Manningsn|  0.013 2] Velocity (fps)
Sort 4 Diameter (in) 43
Mo. of Barrels 1
Model Options — Road ID| MC-RMAR (2]
RP (yrs) L Iﬁ“ﬂl No. of Manhaoles 1K a goat‘:] Upstream
Q (cfs) Custom (dio) ?ﬂp) "E‘%L
Model Road ¥ 21
First Pipe | Outfall 57
10¥r
Comments
Elevations =
Us () DiS(f) 50Yr
Ground 997.00 993.00 100 Yr
Invert | 990.00 988.00 i
| @info || Resort || Prnt. || Delete || 2add || Graph |[ MB | Update || oK

(f) Click Add to add another record and enter the following data:

®  Facility ID: Enter “010205”

e Model Road: Check the Model Road in the Model Options frame
®  First Pipe: Check the First Pipe in the Model Options frame

e Outfall: Check the Outfall checkbox in the Model Options

frame. This is the outfall for the lateral pipe.
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e D/S Pipe ID:

Ground U/S (ft):
Ground D/S (ft):
Invert U/S (ft):
Invert D/S (ft):
Section:

Length (ft):
e Manning’s n:

e Diameter (in):
® No. of Barrels:
e RoadID:

Click the “Magnifying Glass” on the right of the D/S
Pipe ID textbox and select “10105”.

Enter “996.00” in the Elevations frame
Enter “993.00” in the Elevations frame
Enter “992.00” in the Elevations frame
Enter “988.50” in the Elevations frame

Select “Pipe” from the pull down in the Section Type
frame

Enter “1318.00”in the Section Type frame

Select “Concrete Pipe for closed conduit” in the
Section Type frame by clicking on the magnifying
glass

Enter “42” in the Section Type frame

Enter “1”in the Section Type frame

Select “MC-RMAR” in the Section Type frame by
clicking on the magnifying glass

® No. of Manholes: Enter “1” in the Section Type frame

(8)

Click the Save button to save the entered data. The completed data form

for Facility ID“010205” should look like the following figure:

!'@ Conveyance Facilities - MB: 01 EI@
List Details
1D Section Type Calculations
we 1D |01 2 Section| Pipe [=] Capacity (cfs)
Facility ID |[(EIFLE Lenagth (ft) 1318.00 Slope (fift)
Line ID 100 Manning'sn|  0.013 |£| Velocity (fps)
Sort e Diameter (in) 42
Mo. of Barrels =
Model Options - Road ID | MC-RMAR IZI
RP (yrs) 10 Iﬁl AL No. of Manholes 1} 2 guaﬁ] JpEieam
a ) Gustom o m o m
Model Road [V 2¥r
First Pipe [/] OQuffall [/ 5¥r
DIS Pipe ID 010105 | o
Comments
Elevations BV
Uis (it Dis (it 50Yr
Ground | 996.00 | 993.00 100Yr
Invert | 992.00 98850 il
[ @info || Resort || Prnt. || Delete || Ada || Grapn || mB  |[ Update | oKk |

(h) Click the Update button to perform hydraulic analysis for the conveyance

facilities.
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Select Option

Cption -
This Record

All

[ (8] ]| Zancel ‘

(i) Select “This Major Basin” from the SELECT OPTION window.
() Click OK to continue.

(k) When the UpDATE CONVEYANCE DATA dialog box appears, click Yes.

The Normal Depth Capacity of the Conveyance facilities are calculated as shown

below.
l@ Conveyance Facilities - MB: 01 EI@
List Details
Look for First Pipe Outfall Sort| 30[%||TD
Sort Facility Line Size Length Slope RP Q Capacity -
ID ID

10 |010105 [100 [54"DiaPipe 1323.00]  0.0030] 10 0.0 108.0

20 [010110 [100 |48 DiaPipe 1343.00) 0.0015 10 0.0 55.3

4 r
[ @info || Resort |[ Prnt. || Deiete || Add |[ graph || wmB ][ Update || oKk |

Click the OK button to close the CONVEYANCE FACILITIES window.

(1

(G) Step 7 - Develop Rational Method Network

To enter Network data do the following:

(@) From the menu bar of the main application window, click Hydrology =»
Rational Method =» Network to open the RATIONAL METHOD NETWORK

window.
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(b)
(c)
(d)

(e)
(f)
()
(h)
(i)
(i)
(k)
()
(m)
(n)
(o)
(p)
(a)

(s)

(t)
(u)
(v)

Click Add to add a record and select Sub Basin from the SELECT TYPE window.
Click OK to close the SELECT TYPE window.

Click the button “Magnifying Glass” to the right of ID and select Sub Basin
ID“010205”.

Click OK to close the SuB BASIN ID window.

Click Save to save the entered data.

Click Convey and select “010205” from the CONVEYANCE ID window.
Click OK to close the CONVEYANCE ID window.

Click Hold and select “010205”from the HoLD ID window.

Click OK to close the HoLD ID window.

Click Sub Basin and select “010110” from the SuB BASIN ID window.
Click OK to close the SuB BASIN ID window.

Click Convey and select “010110”from the CONVEYANCE ID window.
Click OK to close the CONVEYANCE ID window.

Click Receive and select “010205” from the RECEIVE ID window.
Click OK to close the RECEIVE ID window.

Click Sub Basin and select “010105” from the SuB BASIN ID window.
Click OK to close the SuB BASIN ID window.

Click the Combine button and change the Combine value from “2”to “3”in
the Network frame.

Click Save to save the data.
Click Convey and select “010105” from the CONVEYANCE ID window.

Click ReSort to resort the data in increments of “10”.
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is3 Rational Method Network - MB: 01 = h =T
Lookfor First Pipe
Sort D Type Combine o
10 010205 Sub Basin Network
20N 0020 E ol Major Basin ID | 01 2
30  [o10208  [Hold Sort l%‘
40 |010110  |SubBasin Z 90 -
50 [010110  |Convey Type | Convey |ﬁ|
B0 [010205  |Receive ID 010105 [,2] [CIFirstPipe
70 |010105  |SubBasin
a0 010105 Combine 3
| |Suh Basin " Combine || Convey || Divert |
1 | Hold " Receive || Retrieve Diversion |
Check Metwork
] b =
| @mnro |[ReSori Y[ Prnt. || Detete || pdd || mB | oK |

(w) Click the OK button to close the RATIONAL METHOD NETWORK window.

(H) Step 8 - Run Rational Method Model

To run a Draft Model of the Rational Method, do the following steps:

(a) From the menu bar of the main application window, click Hydrology =
Rational Method =» Model to open the RUN RATIONAL METHOD MODEL
window.

(b) Using a 10-Year Return Period, and with the Update Rational Method
check box checked, run the model by clicking the Run Model button.

I Run Rational Method Model - MEB: 01 == ]
Return Period [ Options

2 Year Multiple Basins
5 Year Major Basin | 01 =)

J[10 Year Design RP 10 ;
25 Year Update Rational Method [#
50 Year Update Conveyance Flows
100 Year

| @mfo || Storage || Results || Run Model || QK
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(H.1) Run Model

If there are no errors running the Draft Model, then do the following:

(@) Check all return periods

(b) Check the Update Rational Method check box
(c) Check the Update Conveyance Flows check box
(d) Click Save

(e) Click Run Model.

!sd Run Rational Method Model - MEB: 01 o[ 3| 3]
Return Period [ Options
[¥] 2 Year Multiple Basins [
[¥] 5 Year Major Basin | 01
[¥] 10 Year Design RP 10
[¥] 25 Year IUpdate Rational Method
50 Year Update Conveyance Flows
[¥] 100 Year
| @info | Storage | Results |RunModel| oK

FRun Rational Method Model

& This will run the Rational Method Model for the selected Major Basinis)
" and Return Period(s),

If Update Raticnal Method is checked, all pararmeters for the model will
be updated from the appropriate tables.

If Update Conveyance Flows is checked, the resultant design discharges
will be placed in the appropriate Conveyance Facilities records.

Do you want to continue?

Yes | [ Mo
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(f) When the RUN RATIONAL METHOD MODEL dialog box appears, click Yes to

continue.

(g) Click the OK button to close the Window.

(I) Step 9 - Review Model Results

To view the model results from the Rational Method analysis, do the following

steps:

(a) From the menu bar of the main application window, click Hydrology =
Rational Method = Flow Summary to open the RATIONAL METHOD FLOW

SUMMARY window.

I Rational Method Flow Summary - MB: 01 = [ =
List Details
Look for First Pipe
Sort D Type RP Combine CA | CQpeak Vel Length Tpipe Tpeak Volume =
20 010205 |cConvey 10 21.26 50.0| 54| 1318] 40| 275 22247|
30 [010205 |Hald 10 21.26 50.0 275 22247|°
40 010110 |Sub Basin 10 17.08| 283 4a3 173 15385
50 |010110 |Convey 10 17.08] | 475 44| 1348] 51| 215 15385
60 |010205 |Receive 10 21.26] "% 50.0 275 22247
70 010105 [SubBasin 10 1988 260] 535 192] 18888
80 |010105 |Combine 10 3 58.22 1339 225 56501
90 [010105 |Caonvey 10 5§22 1330| 68| 1323] 23| 258 56501
€ o 3
[ @info |[ Ewport || Pont. ][ Grapn |[ wview || me || ok |

(b) To view the model conveyance results, click Hydraulics = Conveyance

Facilities to open the CONVEYANCE FACILITIES window.

(c) Migrate to Facility ID“010105” and click Update. This will update Road
Depths of flow.
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Select Option

Optian -
This Record

All

| ok | cancel |

(d) Select This Major Basin. The following form shows the results for Facility

" 7”7
ID“010205
i@ Conveyance Facilities - MB: 01 EI@
List I}, Details
1D Section Type Calculations
MBID |01 Section| Pipe [~] Capacity (cfs) 5138
Facility ID |[010205 Length (ft} 1318.00 Slope (fuft)|  0.0027
Line ID 100 Manningsn|  0.013 Velocity (fps) 54
Sort 30 2 Diameter (in) 42
Mo. of Barrels 1
ficeiorlions Road ID | MC-RMAR
RP (yrs) o Mo. of Manholes 9 [ . goat‘:] Upstream
Custom ep e
Qiefs) | 500 |[C] (fs) )
Model Road 2¥r 25.9
First Pipe [¥] Ouifall [¥] 5Yr 180
DIS Pipe ID] 010105 ww =
Comments
Elevations gl Z 6 L
IS (ft) DiSft 50¥r 90.4 1.08
Ground | 996.00 | 993.00 100Yr | 1103 1.20
Invert| 99200 | 98850 il
[ @mfo || Resot | Print. |[ Delete || Add || Graph |[ wmB ][ Update || oKk |

(e) Further, the Conveyance Facilities (Hydraulics = Conveyance Facilities)
summary results show the calculated Q for each pipe.
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i@ Conveyance Facilities - MEB: 01 l} E@
List l Details
Look for || First Pipe Outfall sot 10 [%|[wD
Sort Facility Line Size Length Slope RP Q Capacity -
D D

20 010110 (100 48" Dia Pipe 1348.00 0.0015( 10 47.5 55.3

30 010205 |100 |[42"Dia Pipe 1318.00 0.0027 10 500 518

] »

| @info || Resort || Prnt. |[ Delete || Add |[ Graph || wmB |[ Update || ok

(f) Click OK to close the Conveyance Facilities window.

(J) Step 10 - Backup Project

To create backup files for the project, perform the following steps:

(a) From the menu bar of the main application window, click File =» Project
Management to open the PROJECT MANAGEMENT window.

Project Management @
Action From Proect —
E rom Project | KVLEXAMPLETA =)
@ Backup Project
Impont Project
Clean Up Orphan Records

| @inro || Backup || ok

(b) Check Backup Project

(c) Click the “Magnifying Glass” button to the right of From Project textbox to
open the SELECT ID window.
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SelectID

Look for

Reference D Title -
LAUNCHABLERIPRAP 00027 River Mechanics Example - Launchable RipRap
KVLEXAMPLE11 00029 FCDMC Hydraulics Manual Design Example 4.6 8
KVLEXAMPLE12 00030 Street Drainage Example
LATEROSIOMEXAMPLE 00031 Lateral Erosion Example |
EXAMPLE1 00046 Clark, Green Ampt, Single, 6 Hour F
EXAMPLEZ 00047 S-Graph, Green-Ampt, Single, 24 Hour
EXAMPLE3 00043 S-Graph, Green-Ampt, Multiple, 6 Hour
PROJECTXSECTIONS 00050 River Mechanics Cross Sections
52015001MOD 00052 Rancho Cabrillo Parcel H E
KVLEXAMPLESA 00053 HEC-1 Tutorial
| |

(d) Select “KVLEXAMPLE7A” (if not already selected) and click the OK button to
close the window.

(e) Click Save to save the data on the PROJECT MANAGEMENT window.
(f) Click Backup.

(g) Select a folder where to save your backup file(s) (defaults to Backup sub
directory)

Directory for Backup Iﬁ

Select Directory

, DDMSW530F -
, DDMSW530P
. DDMSW531
, DDMSW549
. DDMSW553
. DDMSW555
. DDMSW557
, DDMSW557a
, DDMSW559
4 || DDMSW580
. Backup
. Data m

. Help

m

. Maps

. Models

. Modlruns
. Reports

. Temp

, DDMSWSE0A -
4 1 3

IMakeNewFoIder ‘ [ OK ” Cancel ‘

(h) Click OK to create backup file(s) for KVLEXAMPLE7A.

(i) After the backup file(s) has been successfully created, click OK to close the
PROJECT MANAGEMENT dialog box.
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(j) To check the backup file(s) that were just created, navigate to the Backup
folder. Notice the two new zip files in the list as follows:

(1) KVLEXAMPLE7A.zip
(2) KVLEXAMPLE7AShapeFiles.zip

Organize = Burn

Mew folder

c. P

| DDM3W549
|, DDM35W553
| DDMSW555
| DDM3SW557
)
)
)

. DDMSW557a

. DDMSW559
. DDMSW560

-
- Ll

[w Y |

| 4 KVLEXAMPLETA
| 1) KVLEXAMPLETAShapeFiles

11/19/2018 4:38 PM
11/19/2018 4:38 PM

Compressed (zipp...
Compressed (zipp...

I | 1) kvlexampleTshapefiles
|1 kvlexampled
| ,_gd kvlexampled

| 1) kvlexampledshapefiles

> |, Backup

| 1) kvlexampleld

. Data
. Help
45 items

1) kvlexamplell

5/29/2014 9:21 AM
5/29/2014 9:21 AM
5/29/2014 9:21 AM
5/29/2014 9:21 AM
5/29/2014 9:21 AM
5/29/2014 9:21 AM

Compressed (zipp...
Compressed (zipp...
Compressed (zipp...
Compressed (zipp...
Compressed (zipp...
Compressed (zipp...

- 4

Offline status: Online
Offline availability: Not available

This concludes this tutorial.
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1.3 STORMPRO BACKWATER MODEL

1.3.1 Problem Statement

This tutorial provides a working example for the use of the STORMPRO Backwater Model.
For this example, before developing the backwater model, it is necessary to develop the
hydrology using the Rational Method and enter the data for all conveyance facilities. The
detailed procedure for the Rational Method and Conveyance Facilities for this tutorial is
provided in SECTION 1.2 - RATIONAL METHOD. This tutorial starts after the RATIONAL METHOD
TUTORIAL in SECTION 1.2 is concluded.

1.3.2 Step-by-Step Procedures

The specific requirements for running STORMPRO using the pipe network shown below
include:

Establishing a folder for the model runs
Modifying the Conveyance Facilities
Establishing the details for the Line IDs
Running the Model

Viewing Backwater Conveyance Results

o Uk wnN R

Creating Backup for the Project

002 2urT
502040

010110 010105
— — « Qutfall
Line 100 Line 100

KviExample7A Pipe Network

(A) Step 1 - Establish a Folder for Model Runs
(File = Project Paths)

For this example, create a new folder in \ModIRuns:
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b Project Paths -- Edit

Machine ID
Agency
Project

Model Runs Path

FCBWI3800902 # CARRIAGAC
Flood Control District of Maricopa County

Rational Method Tutorial

HAFCDMC\DDMEWSE0MODLRUNSIKVLEXAMPLET AL

Saye

L5

=5 E=N =
Cancel Ok

(B) Step 2 - Modify the Conveyance Facilities
(Hydraulics @Conveyance Facilities)

The screen captures provided below shows the current data in the ConveyANCE

FaciLimies form.

Some data that were not required when completing the

CoNVEYANCE FaciuTies form for Rational Method are now required for the

SToRMPRO Backwater Model.

!'@ Conveyance Facilities - MB: 01 EI@
List Details
Look for || First Pipe Outfall Sort| 30 [T
Sort Facility Line Size Length Slope RP Q Capacity -
1D 1D
10 010105 |100 |54" Dia Pipe 1323.00 0.00320| 10 1344 108.0
20 010110 |100 [48" Dia Pipe 1348.00 0.0015] 10 483 55.3
4 2
| @mnfo || Regort || Print.. | Delete || Add | graph || wmB || Update || ok |

Provided below are brief descriptions of important data items on the CoNveEYANCE
FaciuTies form:

Line ID: STORMPRO models each line separately starting with the lowest Line ID.

It is important to enter the Line ID’s in the order that the model should

run. This is to establish the starting water surface elevation for Lines

entering another Line. In the above network, all conveyance facilities
in the Main Line (that goes to an Outfall) are labeled Line ID“100”. The
upstream Line in this example is labeled Line ID“200”.
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Sort: For STORMPRO to run correctly, the Facility ID’s must be sorted in the
order from Downstream to Upstream. Use the Sort field to force the
correct order. This is critical.

Outfall: If a Facility ID is an Outfall, then check the Outfall checkbox. In this
case, there are two outfalls. They are Facility IDs “010105” and
“010205” for Line IDs “100” and “200”, respectively.

D/S Pipe ID: If a Facility ID enters a Downstream Line, then enter the D/S Pipe
ID. In the case of Facility ID “010205” for Line ID “200”, enter Pipe
ID ”010105” (of Line ID“100”) as the D/S Pipe ID.

Manholes: Enter the number of manholes in each Facility ID.

The screen capture of the form for Facility ID “010205” is shown below.

b Conveyance Facilities - MB: 01 % EI@
List Details
1D Section Type Calculations
MEID | 01 =) Section| Pipe [~] Capacity (cfs) 518
Facility ID |[010205 Length () 1318.00 Slope (fift)|  0.0027
LinelD| 200 Manningsn 0013 [,2] Velacity (fps) 54
Sort ap = Diameter (in} 42
Ma. of Barrels 1=
Model Options — Road ID | MC-RMAR ()
RE (s} 10|[2] anre No. of Manholes 1k Road  Upstream
Q Depth HiGL
Custom
Qicfs) 500 (cfs) ift) (ft)
Model Road [V 2% 259
First Pipe ¥ Erall ] 5vr 389
DIS Pipe ID| 010105 |[,) 10y | s00
Comments
Elevations - 25T 726 0.89
WS DS 50yt 904 1.8
Ground | 996.00 | 993.00 100 Yr 110.3 1.20

Invert | 99200 | 988.50

P

| @info || Resort || Prnt. || Detete || add | craph || mB | Update || oK

(C) Step 3 - Establish the Line IDs
(Hydraulics @StormPro Backwater Lines)

When first going into this form, there will be no data and there will not be an
Add button. The data for the Lines is established when clicking the Update
button.

In this case, a warning will be given that there is no Downstream ID for Line ID
“100” (because it is an Outfall). For this Line ID “100”, check Main Line and click
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Update. It is important to note that if the Conveyance Facilities are modified,
then the STORMPRO Lines should be updated before running a STORMPRO Model.

1'@ StormPro Lines - MB: 01 EI@
Iain Line
Line Downstream Starting Starting Staring Starting Starting Starting -
D ] HGL2Z HGLS HGL10 HGL25 HGL 50 HGL 100 Major Basin ID | 01
Line ID 100
200 010105
Main Line [
Starting HGL
2 Year
i 5 Year
10 Year
25 Year
50 Year
100 Year
Design
rl »
[ & | Pon. || me ][ Update || ok |

For a Main Line, the Starting Hydraulic Grade Line for each return period can be
entered. If left blank, the model uses the formula (Dc+D)/2, where Dc is the
critical depth and D is the height of the Facility ID.

For Lines that are not a Main Line, a Starting Hydraulic Grade Line can be entered
by checking the appropriate Custom for each return period. If left blank, the
model establishes the value from the modeled Line that this Line enters.

(D) Step 4 - Run Model
(Hydraulics @*StormPro Backwater = Model)

rl'@ Run StormPro Model - MB: 01 E@

Return Period Options —————
- - Errar File

V2 Year: All Lines [V —————

V|5 Year Line D 100 M
Input File

/110 Year Delete All Prior Results [ lp—l

V25 Year
V|50 Year
1100 Year

Manual || Tutarial H Results ||RunMndeI || Ok
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Options when running a STORMPRO Model include Return Period, Line ID and
Delete All Prior Results. If All Lines is checked, then STORMPRO will model all
the selected return periods for Line“100” then model all the selected return
periods for Line“200” (in that order).

Click Run Model to run the model. Click Yes to continue.

i "

Run StormPro Model 3

'.o_. 1 You are about to run 12 models and delete all prior results!

Murmber of Lines = 2
Murmber of Return Pericds = 6

Do you want to continue?

Yes | [ Mo

After successfully running the model, Click Results to view the model results

Click View and select “100” for Line ID and “10” for Return Period to view the

10-year return period for Line “100”.

b StormPro Results - MB: % EI@
List Details

Equivalent Box Section

LinelD RP 1D Size Station Flow Velocity I HGL GE HGL=GE =
100 10 010105 54" Dia Pipe 6.98 133.9 9.59 98402 987.59 988.03

100 10 010105 54" Dia Pipe 37.85 133.9 9.43 98411 987.88 9858.14

100 10 (010105 54" Dia Pipe 113.41 133.9 5.99 984 34 988.33 9858.43

100 10 010105 54" Dia Pipe 28714 133.9 8.57 984 87 989.15 989.09 0.06
100 10 (010105 54" Dia Pipe 42582 133.9 8.42 985.29 989.79 989.61 018
100 10 010105 54" Dia Pipe 1323.00 133.9 8.42 985.00 993.08 993.00 0.98
100 10 (010110 48" Dia Pipe 1328.00 47.5 378 985.00 996.07 993.01 3.06
100 10 (010110 48" Dia Pipe 2671.00 475 378 990.00 997.55 997.00 0.55

|@1nfo || @ || Print... || Graph ||
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Click Graph to view the graph of the model results.

¥ StormPro Hydraulic and Energy Grade Line EI@
—-J td -
StormPro Hydraulic and Energy Grade Line
KVLEXAMPLETA
Model Run: 01-00100-010
w {=1
1014.00 = =
{=1 {=1
1009.00 = &
€ 1004.00
c
.2 559.00
I I N O i [Ty
® = e m R R R ————
3 99400 ——rEE S =x=o~
W saz00 i it
584.00
575.00
g74.00
0 1000 2000
Station (ft)
—yvert — Soffit == HGL == EGL == Ground

To view another line and/or return period,

click the View button.

Model View
View Option
Line ID
Return Period | 10
File Type Results

Graph EGL

100 o
f)

)

oo |

OK

Options include selecting the Line ID, Return Period, File Type and an option to

graph the Energy Grade Line (Graph EGL).

following options are available:

“Results” will select the data from the
selected Line ID and Return Period.

“HGL>GE” will select the data from the

When selecting a File Type the

STORMPRO RESULTS filtered for the

STORMPRO RESULTS filtered for the

selected Line ID, Return Period and sections where the hydraulic grade line is

above the ground elevation.
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“Input”, “Output” and “Warning” will open the model Input, Output and
Warning files, respectively (See below for examples of the Input File, Output File,
and Warning File).

INPUT FILE:

Programmer's File Editor

File Edit Options Template Execute Macro Window Help

SFCOMC\DDMSWS60NMODLRUNS\KVLEXAMPLET ANO1-00100-010.5P1

JD s
T Flood Control District of HMaricopa County

T2 File: 91-86100-810_SPI

T3 Major Basin: @1 - Line ID: 168 - RP: 10

k1] 6.88 984.88 2

R 1323 .80 988.88 2 .813 1 8.888 l
JR 1328.80 988.88 1 1 .888 86.4 988.04 98.8

R 2671.880 998.80 1 -813 1 d. 888
SH 2671.880 998.80 1 a.88

[HY] 1 4 4.80

[H1] 2 4 4.58

] 47 .5

€ v
Ln 1 Col1 13 'R Fec Off |Mo'wiap |DOS [IMNS &

K

OUTPUT FILE:

Programmer's File Editor o | B )
File Edit Options Templote Brecute Macro Window Help
ST 72 [ [ P I RN
\FCDMC\DDMSWS60\MODLRUNS\KVLEXAMPLE7A\01-00100-010.5P0 =2 EcE "N
xx UARNING ND. 2 =x - WATER SURFACE ELEVATION GIVEN IS LESS THAN OR EQUALS INVERT ELEVATION IN HDWKDS, W.S.ELEV = INV + DC -
1 PACE 1
WATER SURFACE PROFILE LISTING
Flood Control District of Maricopa County
File: 01-86100-816.5PI
HMajor Basin: 81 - Line ID: 168 - RP: 18
0 STATION  INUERT  DEPTH u.S. 1 VE| L EMERGY SUPER CRITICAL HET/ BASE/ 2L MO AUBPR
ELEU  OF FLOW ELEV HEAD  GRD.EL. ELEV  DEPTH pIA 1D NO. PIER
8 L/ELER S0 SF AUE HF HORM DEPTH ZR
[ 0.00  984.88 348 987.41 133.9  10.37 1.67  989.88  0.90 3.40 4.50  9.09 9.00 8 0.00
[ 6.98 0.80302 0.06519 0.04 4.50 0.00
0 6.98  984_02 3.57  987.59 133.9  9.89 1.52 98911 0.80 3.40 450 0.00 0.00 0 0.00
8 30.87 0.80302 0.00478 8.15 4.50 0.00
8 37.85  984.11 3.76  987.88 133.9 9.43 1.38  989.26 0.60 3.40 .50 0.00 0.00 © 0.00 £
0 75.56 0.80302 0.00431 0.33 4.50 0.00
8 113.81  984.34 3.99  988.33 133.9  8.99 1.26  989.58  0.60 3.40 4.50  0.00 0.00 © 0.00
0 17374 0.80302 0.00468 0.71 4.50 0.00
0 287.14  084.87 n.28  089.15 133.9  8.57 1.14  9906.29 0.00 3.40 4.50 9.00 0.00 0 0.00
8 138.67 0.80302 0.00438 0.60 4.50 0.00
0 42582  985.29 458 989.79 133.9  8.u2 1.18  990.89 0.680 3.40 450 0.00 0.00 0 0.00
8 897.18 0.80302 0.08461 1.13 4.50 0.00
0 1323.00 988.00 5.98  993.98 133.9  8.42 1.16  995.89  0.60 3.40 .50 0.00 0.00 © 0.00
QJUNCT STR  8.80008 0.08332 0.02 0.00
8 1325.80 988.88 8.87  996.67 7.5  3.78 0.22  995.29 9.80 2.07 4.08 0.0 8.00 8 0.00
0 13453.00 0.80149 0.00169 1.47 2.85 0.00
0 2671.00 996.68 7.55  997.55 u7.5  3.78 0.22  997.77 0.80 2.07 4.00 9.00 0.00 0 0.00
1
4 *
Ln 1 Col 1 8 wWR Fiec Off [Nowiap [DOS [INS
| ar
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WARNING FILE:

B Programmers Fie eaitor L S TR R T R R R S OSS———
e S s s ss w s s, e — ——_ — e e
Fie Edit Options Template Execute Macro Window Help

(TR

-CDMC\DDMSWS60\TEMP'\QL-00100-010.5PW.

i S

——

o] |
INPUT FILE LISTING

Flood Control District of Maricopa County
T2 File: ©1-08166-810.5P1
Hajor Basin: 1 - Line ID: 109 - RP: 18
S0 0.90 984.00 2
R 1323.00 988.00 2 013 1 0.000
JX  1328.00 988.00 1 1 .000  89.2 98800 90.0
R 2671.00 990.00 1 013

1 0.000
SH  2671.80 998.88 1 0.08
1

sp
WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING PAGE 1
© CARD SECT CHN N0 OF AUE PIER HEICHT 1 BASE 2L 2R

INU - ¥(1) Y(2) V¥(3) Y(B) Y¥(5) Y(6) ¥(7) ¥(8) Y¥(9) ¥(18)
CODE  NO  TYPE PIERS WIDTH  DIAMETER WIDTH DROP
cp 14 4.00
) 2 4 5.58
HERDING LINE NO 1 IS -

Flood Control District of Haricopa County
HEADING LINE NO 2 IS -

File: 01-00100-810.SP1
HEADING LINE N0 3 IS -

Hajor Basin: 61 - Line ID: 188 - RP: 18
ELEMENT NO 1 IS A SYSTEW OUTLET x * *
U/S DATA  STATION  INUERT SECT W S ELEU
0.00 9 2 0.00
ELEMENT NO 2 IS A REACH * * *
U/S DATA  STATION  INVERT SECT N RADIUS ANGLE ANG_PT HAN_H IMINORL CHINORL
1323.80 988.80 2 8.613 8.88 8.68 1 [ 8.608
ELEMENT NO 3 IS A JUNGCTION = * * * * *
U/S DATA  STATION  INUERT SECT LAT-1 LAT-2 N Q4 INUERT-3 INUERT-4 PHI 3 PHI &
1328.00 088.00 1 1 0 0.014 89.2 0.0 988.00 0.80 90.00  B.00
THE ABOVE ELEMENT CONTAINED AN INVERT ELEU WHICH WAS NOT CREATER THAN THE PREUIOUS INVERT ELEU -UARNING
THE ABOVE ELEHENT CONTAINED AN INVERT ELEV WHICH WAS NOT GREATER THAN THE PREVIOUS INVERT ELEV -WARNING
ELEHENT ND % IS A REACH =

U/S DATA  STATION  INUERT SECT
2671.00 990.00 1

N RADIUS ANGLE ANG_PT HAN_H IMINORL CHINORL

0.013 0.00 o 00 1 0 0000

ELEMENT ND 5 IS A SYSTEM HEADUORKS * x
U/S DATA  STATION  INUERT SECT

W S ELEU
2671.00 996.00 1 0.00

4

Ln1Cal 49 2 R Flec Off [N Wirap [DOS [INS [NUM [CAP

(E) Step 5 - View Backwater Results on Conveyance
Facilities (Hydraulics ®*Conveyance Facilities)

The following screen cap shows the Upstream HGL for Facility ID “010205".

l@ Conveyance Facilities - MB: 01 e |l= | =]
IfiéSt Details
D Section Type Calculations
MEID | 01 Section | Pipe (=] Capacity (cfs) 518
Facility ID | 010205 Length (ft) 1318.00 Slope (fUft)  0.0027
Line 1D 200 Manning’s n 0.013 Velocity (fps) 54
Sort 30 = Diameter (in) 42
Mo. of Barrels 9 :
Model Options R0ad ID | JO-RMAR
HPTE) e No.ofManholes| 1% Upstream
Q(cfs)| 516 [C]Custom [thls} ,_[.1(1;;_
Model Road 2Yr 26.3 993.76
First Pipe Ouffall 5vr I T TE
DIS Pipe ID| 010105 10vr . 095 40
Comment:
Elevations " T 74.1 10002
Uis [ty DiS(f) 50 ¥r 921 1004.1
Ground | 996.00 | 993.00 100Yr | 1119 1009.4
Invert | 99200 988.50 i
| @info || Resort || Pant. || Delete || Add ][ craph || MB | Update | ok
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(F) Step 6 - Backup the Project

To create backup project file(s), perform the following steps:

(a) From the menu bar of the main application window, click File = Project
Management as shown in the following figure and the PROJECT

MANAGEMENT window opens.

Project Management

Action
c
@ Backup Project

Import Project

Clean Up Orphan Records

From Project | KVLEXAMPLETA \EI

| @mfo || Backup || Ok

(b) Check Backup Project

(c) Click the “Magnifying Glass” button to the right of From Project to open the
SELECT ID window.

Select ID

Look for

Reference 18] Title P
LAUMCHABLERIPRAP 0o0z7 River Mechanics Example - Launchable RipRap
KVLEXAMPLE11 00029 FCDMC Hydraulics Manual Design Example 4.6 8
KVLEXAMPLE12 00030 Street Drainage Example
LATEROSIOMNEXAMPLE 00031 Lateral Erosion Example §
EXAMPLE 00046 Clark, Green Ampt, Single, 6 Hour H
EXAMPLEZ 00047 S-Graph, Green-Ampt, Single, 24 Hour
EXAMPLEZ 00048 S-Graph, Green-Ampt, Multiple, 6 Hour
PROJECTXSECTIONS 00050 River Mechanics Cross Sections
32015001M0D 00052 Rancho Cabrillo Parcel H =
KVLEXAMPLESA 00053 HEC-1 Tutorial
| |

(d) Select “KVLEXAMPLE7A” and click the OK button to close the window.
(e) Click Save on the PrRoJECT MANAGEMENT window to save the data.
(f) Click Backup.

(g) Select a folder where the backup file(s) will be saved (defaults to Backup
sub directory)
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F R
Directory for Backu _;A u

Select Directory

. DDMSW530F -
. DDMSW530P
. DDM5WS31

. DDM5SW549

. DDMSWS53

. DDMSW355
A
i
i
I

. DDMSW357
. DDMSW557a
., DDMSW559
, DDMSW360

| v v = - - v v

m

Backup

| Data I}

J Help

¥
i
A
By Maps
L Models
10 Medlruns
.. Reports
b

[ DDMSWS604 -
a4 I | 3

Temp

| MakeMewFolder | [ ok ][ Cancel

(h) Click OK to save the folder setting.

(i) When the BAckuP PROJECT dialog box appears, click Yes to continue.

e )

@ This will backup Project: KVLEXAMPLET A

to: HAFCOMC\DDMSWESNBACKUPYKVLEXAMPLET Azip

If the backup zip file already exists, it will be overwritten!

Do you want to continue?

This concludes this tutorial.
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APPENDIX A - DDMSW USER’S MANUAL



KVL Consultants, loc.

HEC Impont Hydrographs
HAFCOUCOOMSWSSMO0LRUNS KVLEXAUPLETA.00.00T
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